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8TEIKING SUCCESS OF THE TIN-PLATE INDUSTRY 
IN THE UNITED STATES. 

There is, perhaps, no industry in the history of the 
United States which has enjoyed such a rapid and un- 
interrupted growtli as the manufacture of tin-plate. 
Each year has shown an increase over its predecessor 
in the number of mills in operation and in the total 
output, and the most gratifying feature ot all is that 
the price ot the tin-plate to the retail dealer has 
steadily declined since the year when its nianufaeture 
in this country was first fairly started. The statistics 
furnished by Special Agent of the Treasury Ayer place 
the output of tin and tei-ne plate at 446,982,003 pounds 
for the last fiscal year as against 307,226,621 pounds 
for the year preceding, an increase of over 45 per cent. 
It should be noted, too, that the report embraces the 
production of fifty firms, or three less than that for 
the fiscal year ended June 30, 1896. 

Of these fifty firms, only one used foreign-made plates 
during a portion of one quarter, the amount being 
57,208 pounds out of a total production by the firm for 
that quarter of 213,687 pounds. Compare this with 
the report of the previous year, when, of fifty-three 
firms reported as producing tin and terne plates, three 
used both American and foreign rolled sheets, with an 
aggregate output of 15,503,523 pounds,of which 4,226,,523 
pounds, or 27 per cent, was made from foreign rolled 
sheets. The total amount of tin and terne plate im- 
ported was 244,407,601 pounds. The quantity of plate 
imported and used in the manufacture of articles for 
export was 139,246,130 pounds. This leaves a net im- 
port of 105,161,471 pounds as against a total domestic 
production of 446,982,063 pounds. We thus arrive at a 
total approximate consumption in the United States of 
552,143,534 pounds. 



ELECTBICITY TO BEFLACE STEAH ON THE LONDON 
UNDEBGEOUND BAILWAYS. 

At last, after nearly half a century of discomfort due 
to steam and gases from the locomotives, the two 
famous undergi-ound railways of London, known 
familiarly as the " Metropolitan " and the 'District," 
are about to banish the steam locomotive altogether. 
It has been decided to use electric traction ; and it is 
likely that the third rail system will be employed. 
Only those who have had the misfortune to travel on 
these lines can appreciate what a relief the proposed 
change will afford to the general London public and 
to the City business man in particular. Apart from the 
vitiated atmosphere there was nothing to complain of 
in these railways. Tlie service was prompt and fre- 
quent, and on account of the side doors, one at each 
pair of seats, discharging directly on to the platform, 
trains were emptied more rapidly . and stops were 
briefer than on our own elevated lines, where the pas- 
sengers have only two means of exit from the car. With 
the introduction of electricity, the air will be pure 
and the speed between stations will be greatly in- 
creased. These ra,ilways have to answer for much of 
the prejudices which exists against tunnel roads. They 
are a favorite theme with the opponents of the pro- 
posed New York tunnel. The forthcoming changes 
will change all this, and will sweep away all such ob- 
jections at a stroke. 

» < » I » 

THE THIRD BAIL SYSTEM IN 6EBMANY. 

Travelers by the Brooklyn Bridge cars will recognize 
familiar features in the description of a third rail 
electric system which is about to be installed in Ger- 
many. The line, which is about 7}^ miles in length, 
runs between Berlin and Zechlendorf. The conductor 
will consist of a third rail carried at the side of the track 
on wooden saddles which will themselves be bolted to 
the ends of the ties. The present brake equipment 
will be utilized, and power will be supplied by com- 
pressors driven by electric motors carried on the cars. 
A similar brake equipment is at present in use on the 
Hartford-Berlin electric line of the New Haven Rail- 
road in this country, illustrations of which will be 
found in our issue of June 12, 1897. The trial train 
will be unprecedentedly heavy for electric passenger 
traction, the loaded weight being 210 tons. The ser- 
vice will call for fifteen round trips per day. 



SHOEE AND ITS FBE7ENTI0N. 

Experiments recently carried out at Sibley College to 
determine the physical features of smoke show that 
dense smoke from a furnace produces on an average 
from 10 to 12 pounds of soot to the ton of fuel used. 
About one-half of the former was carbon, and the re- 
mainder was chiefly made up of unburnt hydrocar- 
bons, from 10 to 15 per cent of ash and 2 per cent of 
moisture. The figures just stated were obtained with 
a restricted air supply. Low temperature combustion 
and a restricted supply of oxygen are the most fruitful 
causes of smoke production. In this connection we 
are reminded of a trip which we once took on the foot 
plate of an engine which was hauling the fast mail 
train that takes the American mail from Queenstown 
to Dublin. The furnace door was of the divided pat- 
tern, the two halves sliding apart sideways and being 
operated by a single lever. We noticed that when the 
fireman was shoveling coal into the furnace, the engi- 



neer by means of the lever opened the doors for each 
shovelful and instead of shutting them abruptly drew 
them slowly together. He explained that he was 
"burning the smoke," and illustrated the fact by shut- 
ting the door quickly after a shovelful was thrown in, 
when dense volumes of smoke appeared at the 
smoke stack. This was an extreme case; but it serves 
to indicate the careful firing to which, uo doubt, is 
due in large measure the economy of the British ex- 
press locomotives, which burn only from 22 to 35 pounds 
of coal per mile according to the load hauled. 



SFBAGUE MOTOB FATENT DECISION. 

An important decision affecting the Sprague patent 
for a suspended railway motor has been given by 
Judge Wheeler, in the United States Circuit Court. 
It is well known that in the earlier attempts at elec- 
tric traction the motors were either carried upon the 
car platforms or rigidly attached to the wheel trucks, 
connection with the driving axle being made by chain 
and sprocket or by friction wheels. The effect of this 
construction, both upon the motors and the track, 
was very destructive. 

Frank J. Sprague patented a method of suspending 
the motors so that both they and the track would be 
relieved from shock and yet the motorwould be always 
maintained in its proper relation to the axle. This 
was done by suspending one end of the field magnet 
of the motor on the axle and supporting the other end 
o;i springs, thereby causing the latter to move with a 
radial play around the driving wheel axle and per- 
mitting the use of gear wheels. The device marked 
the opening of a new era in railway motors, and 
opened the way for the successful application of elec- 
tric traction. 

The Sprague Company was absorbed by the Edison 
Electric Company, and the latter was eventually ab- 
sorbed by the Gener-al Electric Company. The present 
suit was brought by the General Electric against the 
Union Railway Company and the Walker Company, 
of Cleveland, on the ground that the latter were in- 
fringing upon the Sprague patent, and the present de- 
cision of Judge Wheeler sustains the plaintiff. 

Commenting upon the decision, the Walker Com- 
pany, who intend to carry the case to the Circuit Court 
of Appeals, state that they expect the patent to be 
overthrown, and believe that the use of the invention 
will be thrown open to the world. 

The decision states that " the defendants' struc- 
tures differed in some respect from those of the patent, 
but have all these parts " specified in the decision 
" working together in the same relation to each other 
for the same purpose and producing the same result." 

COST OF STEAM IN 1870 AND 1897. 

One of the best papers recently read before the 
American Society of Mechanical Engineers was pre- 
sented by Mr. F. W. Dean, on the decrease in the cost 
of steam power between the years 1870 and 1897. This 
was shown to amount to nearly 40 per cent. Seven- 
teen per cent of this is attributed to the use of multi- 
ple cylinder engines, steam jacketing, higher steam 
pressure and superheating the steam. Five per cent is 
due to the use of vertical engines, 7 per cent to im- 
proved boilers, 7 per cent to economy realized in heat- 
ing the feed water, and 2 per cent is put down to the 
credit of improved construction of grates. Taking the 
best performances of the two periods named, the least 
consumption of steam per horse power per hoar in 1870 
was 20 pounds, whereas the best for 1897 was 12J^ 
pounds. 



EXCELLENT CONDITION OF THE IBON AND STEEL 
EXFOBT TBADE. 

The present condition of the iron and steel export 
trade is very satisfying and full of promise. If the 
figures for the first ten months of the year are a crite- 
rion, the total exports for the year 1897 will amount to 
some 600,000 tons, valued at about $13,000,000. The 
largest item was pig iron, of which we shipped in the 
first ten months 194,734 tons ; the next was steel rails, 
108,816 tons. The other most important exports in 
their order were steel ingots, billets, bars, etc., 59,633 
tons ; wire, 44,016 tons ; scrap and old iron for remanu- 
facture, 34,929 tons ; and cut nails and spikes, 13,165 
tons. Our steel rails and locomotives are being sold in 
Europe in successful competition with the local manu- 
facturers, and in view of this fact it is needless to add 
that we are gathering in an increasing share of the 
foreign trade of the world, which was formerly exclu- 
sively controlled by Europe. 



THE TUBBINE FOB UNITED STATES TOBFEDO BOATS. 

We are pleased to note that the United States is not 
to be behindhand in the development of the steam 
turbine for naval purposes. The truly astonishing re- 
sults obtained with the Turbinia have a significance 
which cannot be gainsaid. We do not predict that the 
turbine will revolutionize marine propulsion in general, 
but we are satisfied that for vessels up to a size yet to 
be determined, it is the coming motor. Commodore 
Melville, Engineer-in-Cliief of the Navy, is about to 
make tests of an American design of turbine in tho 
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propulsion of torpedo boats which is said to be free 
from the somewhat serious defect of the Parsons tur- 
bine. The latter can only run in the forward direction, 
and it has been necessary to install a separate motor to 
drive the ship astern, an obviously uneconomical ar- 
rangement. The new motor has a further advantage 
in its moderate speed — about 600 revolutions against 
2,000 in the Parsons machine. 



FETBOLEITM FUEL. 
It is also gratifying to learn that the experiments 
which the Bureau of Steam Engineering is carrying 
out in the Stiletto in the use of liquid fuel are meeting 
with complete success. The great advantages of liquid 
fuel are that it may be run into the bunkers or tanks 
by gravity, thus doing away, with the tedious and 
costly loading by hand. It can be brought into the 
furnaces without handling, thus reducing the number 
of stokers, and it produces no ashes. A ton of oil, 
moreover, contains about twice as much heating power 
as a ton of coal, and hence the amount of fuel supply 
may be doubled without adding to the weight of the 
vessel. With a combination of liquid fuel and the 
turbine in the same vessel we may look for some great 
developments in the present government experiments. 



A THIED EAST SIVEE SUSPENSION BBIBOE. 

The new commissioner of bridges of New York 
strongly advocates the erection of another bridge 
across the East River. It is proposed to build a great 
suspension bridge which shall be used exclusively by 
the various railroad systems, both street and elevated. 
The site would be chosen with strict regard to the lo- 
cation of the various lines of railroad, so as to serve as 
a connecting line which would intersect them at the 
most convenient points. 

The proposal is largely the outcome of the recent 
agitation for running elevated and surface roads across 
the existing New York and Brooklyn Bridge, and it is 
urged that the building of such a bridge is the only 
satisfactory solution of the railway traffic problem. 
More than one site has been suggested •, but the two 
most favored lie between the present bridge and the 
new bridge now building about a mile further up the 
river, and just below the present bridge on a line be- 
tween the New York and Brooklyn post offices. 



007EBNMENT TESTS OF TIHBEB, 
It is surprising that in these days, when the strength 
of all structural material is carefully determined, we 
should possess such imperfect knowledge of the strength 
of the various woods which are used in construction 
and manufacture. There is lacking to-day a thoroughly 
reliable table of the strength of woods. We say this 
with the full knowledge that all the text books and 
engineers' and mechanics' pocket books give such 
tables ; but unfortunately the data upon which they 
are founded is not of that comprehensive or scientific 
kind which alone can give such tables their proper 
value. Most of the investigations of the strength of 
timber already made have been carried out by indi- 
viduals who had neither the time nor the means to do 
the w6rk as thoroughly as it should be done. The first 
investigation of the subject on an adequate scale is 
now being carried out by Dr. B. E. Fernow, of the 
Forestry Division of the Department of Agriculture. To 
examine andtesta sufficient number of specimens of any 
given species is a costly undertaking ; but the depart- 
ment has shown good judgment in preferring to expend 
its appropriations in doing thorough work on a limited 
number of species rather than in doing more or less 
superficial work upon a larger variety. 

During the past year, owing to the failure of gov- 
ernment to provide funds for carrying on this work, 
Dr. Fernow rented a testing machine with which to 
carry on his investigations. In the course of his work 
he made the important discovery that a constant math- 
ematical relation exists between the compressive and 
the tensile tests of any species of timber, and that hence- 
forth it will be sufficient to make a laboratory com- 
pressive test, the tensile strength being calculable from 
the data so obtained. Dr. Fernow gives the credit for 
this important discovery to Mr. S. F. Neely, one of his 
assistants. It is needless to say that the cost of com- 
pleting the investigation of American woods will be 
greatly reduced, and it is to be hoped that Congress, 
encouraged by this fact, will grant the appropriations 
asked' for the coming year's work. 



American for July 3, 1897, and its launch will take 
place at an early date. The high character of the 
work which is being put into these vessels will speak 
for itself and establish our reputation with the various 
governments which purchase their warships abroad. 
The " Kasagi" is modeled on the lines of the fast and 
powerfully armed protected cruisers which have been 
built by Armstrong, of England, for the Japanese and 
other foreign navies. She is 396 feet long, with 49 feet 
of beam and a draught of 17 feet 9 inches, her dis- 
placement at this draught being 4,900 tons. She is to 
show a speed of 223^ knots. Her horse power is 17,000, 
and she will carry enough coal to cruise for 4,000 miles 
at 10 knots an hour. Her armament will be supplied 
from England, and will consist of two Armstrong 8- 
inch and ten Armstrong 4 •7-inch rapid-fire guns. She 
will rely upon a protective deck and her coal bunkers 
for protection, the former being 1% inches thick on the 
flat portion and 4i^ inches thick on the slope. The 8- 
inch rapid-fire guns have a speed of fire three times 
that of the old slow-firing type, so that these two guns 
alone would equal the six 8-inch guns carried on our 
own " New York," a ship of 8,000 tons displacement. 
As the energy of each shell from the "New York's" 
8-inch guns is 7,498 foot-tons and that of the shells 
from the " Kasagi's " 8-inch guns is 10,662 foot-tons, we 
see what an enormous advantage is gained by the 
adoption of the rapid-fire system. In the present in- 
stance it brings the offensive power of a 4,900-ton ship 
up to and beyond that of an 8,000-ton ship. This com- 
parison is an important commentary upon the urgent 
plea of Assistant Secretary of the Navy Roosevelt for 
the arming of our cruisers with guns of the rapid-fire 

type. 

i* < ■ > ^ 

ANNTTAL SESSION OF THE AMEBICAN SOCIETT OF 
CIVIL ENOINEEBS. 

The forty-fifth annual meeting of the American So- 
ciety of Civil Engineers was begun in the new house of 
the society under the presidency of Benjamin H. Har- 
rod. The membership of the society was announced 
as 2,079, the number of non-residents being 1,604. It 
was announced that the Norman medal had been 
awarded to Julius Baler for his paper on "Wind Pres- 
sures in the St. Louis Tornado, with Special Reference 
to the Necessity of Wind Bracing for High Buildings," 
and that the Thomas Fitch Rowland prize had been 
awarded to Arthur L. Adams for a paper on "The 
Astoria City Waterworks." No award was made of the 
Collingwood prize for juniors. 

It was moved that a special committee be appointed 
to examine into the question of paints used on struc- 
tural work, and that another committee be appointed 
to consider the subject of rail joints for standard steam 
railroads. W. W. Crehore oflered a resolution that the 
society"hereby record its disapprobation of the Depart- 
ment of Public Parks " of New York in employing a firm 
of architects to design the new bridge across the Harlem 
River at Lenox Avenue, " and protest against the se- 
lection by public officials of a person or persons outside 
the engineering profession to design and prepare plans 
for a distinctly engineering work of such importance 
and magnitude." 

The result of the annual election of officers was as 
follows: President, Alphonse Fteley, New York; vice 
presidents, E. P. North, New York, and Frederick P. 
Stearns, Boston; treasurer, John Thompson, New 
York. The members of the society, after the installa- 
tion of the new president, formed into three parties, 
one of which visited the Jerome Park reservoir, an- 
other the Bowling Green building, and a third went 
to Columbia University and inspected the new build- 
ings. 



JAPANESE CBUISEB LAUNCHED AT CBAMPS' YABD. 

Special importance attaches to the launch of the 
Japanese cruiser " Kasagi," at the Cramps' yard, Phila- 
delphia, which took place on January 20. This is the 
first warship of the modern type to be built in this 
country for a foreign power, and if this should prove 
to be the forerunner of other foreign orders to follow, 
an important industry will be opened up which will go 
far to remove the stagnation which has settled upon 
many of our shipbuilding yards. At the time when the 
" Kasagi " was ordered a contract was made for a sister 
ship to be built at the Union Iron Works, San Fran- 
cisco. This vessel was illustrated in the Scientific 



COMMEBCE ON THE OBEAT LAKES. 

The lake navigation season just closed was one of 
the most active on record, and the statistics now 
published, says The Pittsburg Dispatch, give their own 
evidence of the restoration of prosperity. The first 
part of the season business was lighter than usual, 
but the deficiency was more than compensated for 
in the later months. A total of 18,218,400 tons passed 
through the canals at Sault Ste. Marie during the 
year, an increase of over 2,000,000 over the shipments 
of 1896. 

A notable feature of this business is that it was 
carried by fewer vessels than were in service the year 
before, the modern carriers being of much greater 
capacity than those of a few years ago. The deepen- 
ing of the channel and the completion of the new 
American lock permitted the new vessels to load all 
they could carry. This year the navigators believe the 
lake trade will be larger than ever, and they are pre- 
paring to carry it with fewer ships than they had in 
service in 1897. 

So much has been said of the magnitude of this 
internal commerce, compared with the .seagoing trade 
of this and other countries, that every one is familar 
with it. But for Pittsburg the fact has a peculiar 
interest. To no other point does as large a proportion 
of the total tonnage go as goes there, and at no point 
does a larger proportion start than in the Pittsburg 
region. 



THE HEAVENS IN FEBBUABY. 

BY OARBBTT P. SBBVISS. 

The Milky Way has become an object of increased 
interest since Barnard made his exquisite photographs 
of its star clouds and star gaps, and every observer of 
the heavens should note its position and appearance 
from month to month. At 9 P. M. in the middle of 
February it forms an arch completely spanning the 
heavens and passing not far from the zenith. Rising 
from the horizon in the north-northwest it passes just 
east of Sirius, which is then near the meridian, and 
between the head of Orion and Gemini, the latter 
being nearly overhead in our latitudes. Then it tra- 
verses Auriga, to the north of Taurus, and descends 
through Perseus and Cassiopeia, leaving Andromeda 
on the west, until it disappears behind the hills in the 
south-southwest. At the same hour the Great Dipper 
is seen rising in the northeast with its handle pointing 
downward. 

THE PLANETS. 

Mercury is a morning star, and can be seen before 
sunrise in the first part of the month. It is in the con- 
stellation Sagittarius at the beginning of the month, 
but at the end it will have passed across Capricornus 
into Aquarius. A close conjunction of Mercury and 
Mars will occur on the 11th. The two planets will be 
only one minute of arc, or less than one-thirtieth of 
the moon's diameter, apart. Unfortunately, their 
closest approach will occur at 1 o'clock P. M., eastern 
standard time, but they will be near enough together 
just before sunrise of the same day to present an inter- 
esting sight if the eastern horizon is clear. 

Venus is also a morning star during the first half of 
the month, but too near the sun to be well seen. She 
is in Capricornus at the beginning of the month and 
in Aquarius at the end. She passes behind the sun 
(superior conjunction) on the afternoon of the 15th 
and then becomes an evening star, but still too near 
the solar orb to be seen. 

Mars is likewise in the morning sky, very near the 
sun. He passes from Sagittarius into Capricornus 
about the 12th. 

Jupiter is gradually coming into a better position for 
observation. He is in Virgo, not far from the double 
star Gamma, and rises about 10 P. M. at the beginning 
of the month and about 8 P. M. at the close. 

Several interesting phenomena arising from the mo- 
tions of Jupiter's satellites occur on the night of the 
12th at fairly convenient hours for observation. At 
about 10:19 P. M. the shadow of Satellite II will be 
seen passing upon the planet's disk. The transit of 
the satellite itself across the disk will begin at 12:10 A. 
M. In the meantime, at 11:08 P. M., Satellite III will 
come out from behind Jupiter, or reappear from occul- 
tation. At 12:55 A. M. the shadow of Satellite II will 
pass off the face of the planet, and at 1 o'clock 2 min- 
utes and 46 seconds A. M. Satellite I will be eclipsed by- 
passing into Jupiter's shadow. 

On the night of the 13th Satellite I, preceded by its 
shadow, may be watched passing across Jupiter be- 
tween the hours of 10:12 P. M. and 1:18 A. M. 

The observation of Jupiter's satellites requires the 
use of a telescope, but a good 33^ or 4 inch glass will 
amply suffice. The time given is Eastern standard. 

Saturn is in the constellation Scorpio, very close to 
the border of Ophiuchus, and will pass into the latter 
in the course of the month. It is a few degrees north- 
east of the red first magnitude star Antares. It rises 
on the 1st shortly before 3 A. M., and at the close of 
the month about 1 A. M. 

Uranus is also in Scorpio, about a degree east of the 
pair of little stars called the Omegas, just below the 
well known double Beta Scorpii. 

February both opens and closes with a waxing moon. 
The first moon fulls on the 6th and reaches last quarter, 
on the 13th. The new moon of the month occurs on 
the 20th, reaching first quarter on the 28th. 

The moon will be in perigee, or nearest to the earth, 
early on the morning of the 17th, and in apogee at 
midnight on the 28th. The greatest libration east 
occurs about midnight on the 8th and the greatest 
libration west about 11 P. M. on the 22d. It is owing 
to the libration of the moon, that we are able to see a 
portion of that lunar hemisphere which is perpetually 
turned from the earth. We look first a little around 
one side and then a little around the other side. 



A STUDY of ozone from a technical standpoint, by E. 
Andreoli, appears in The Journal of the Society of 
Chemical Industry. Theoretically, one should be able 
to produce a kilo of ozone per electric horse power, 
but in practice only 10 or 12 grammes are obtained. 
By improvements in the apparatus for producing 
ozone, the author increases the production to thirty 
and even fifty grammes per horse power, making the cost 
about 75 cents a kilo. The author proposes practical 
applications of ozone, such as purification of drinking 
water, cleansing of beer casks, preparation of wood 
for instruments and furniture, bleaching of starch and 
dextrin, oxidation of drying oils, purification of wine 
and brandy, etc. It does not appear, however, that 
any of these proposed uses have been tested practically 
and on a large scale. 
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A NOVEL REPEATING PISTOL. 

A pistol especially designed to be conveniently carried 
in the pocket by bicyclists and others wearing some- 
what closely fitting garments, and which may be held 
more steadily than the ordinary pistol when firing, is 
represented in the accompanying illustration and has 
been patented by August Nygren, of Elizabeth, Minn. 
According to this improvement, the extreme length of 
a 32 caliber weapon is designed to be 4^ inches, of 
which the barrel measures 4J^ inches from the rim of 
the cartridge, the depth being 3I4' inches and the thick- 
ness at the thickest part ^ inch. The ball is ejected 
from the lower one of the two barrels, the other carry- 
ing the bolt mechanism and the trigger being located 
between the two barrels, the feed device presenting a 
cartridge each time that the trigger is pulled and re- 
leased. As shown in the sectional view, both barrels 
are in communication with a chamber in the grip or 
handle section, a cartridge block sliding on ribs in this 
chamber having separate partitions to accommodate 
three or more cartridges and a spring normally tending 
to draw the cartridge block downward. The trigger is 
attached to the bottom side of a cylindrical jacket slid- 
ing in the upper barrel, and in this jacket slides the 
firing bolt, against the front end of which bears a spiral 
spring, while a spring of less strength connects the 
front end of the bolt with a loop or keeper extending 
across the front end of the upper barrel. In a recess 
near the heel of the firing bolt is pivoted a spring- 
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NTOSEN'S MAGAZINE PISTOL. 

pressed pawl, normally locking the firing bolt from 
backward movement, but with the forcing backward 
of the cylindrical jacket by pulling on the trigger, the 
pawl is released, when the compressed spiral spring 
drives the firing bolt violently into contact with the 
head of a pivoted firing pin in the rear of the magazine 
chamber, causing the firing point of the pin to suddenly 
strike the cap of the cartridge in the lower chamber of 
the cartridge block. After firing, the jacket and firing 
bolt are drawn back to normal position by the spring 
extending to the front end of the upper barrel. A 
safety catch is provided, by the use of which the trigger 
may be locked against movement when the weapon is 
not likely to be used. 



A PUNCTUBE-PROOF TIKE. 
A tire which is puncture-proof, and designed to pos- 
sess the resiliency, Elasticity and other desirable quali- 
ties of a' pneumatic tire, without any of its disadvan- 
tages, is represented in the accompanying illustration, 
and has been patented by Franz A. Hamp, of No. 210 
East Pearl Street, Cincinnati, O. Fig. 1 is a view in 
perspective of a portion of the rim and of the tire, the 




tion. It is provided that the cork sections may, if de- 
sired, be made concave, or straight, or angular, on 
their tread portion, and thus allow for a correspond- 
ing enlargement and fitting of the tread portion of the 
rubber covering thereon. Each cork section of the 
tire has a tubular opening, which, when the sections 
are connected together, constitutes a continuous tubu- 
lar channel, in portions of which, preferably at oppo- 
site inner faces of the tire, are introduced perforated 
tubes of aluminum or other metal, as shown in Fig, 1, 
each tube being connected with a branch tube extend- 
ing through the rim of the wheel. The outer ends of the 
branch tubes are closed by screws, which serve also to 
hold the tire to an engagement with the rim, and it is 
designed to introduce through these tubes, to the in- 
terior of the tire, a fluid consisting of amyl alcohol, 
margaric acid and glycerine, to keep the cork elastic 
and moist, and preserve the rubber and prevent it 
from cracking or becoming hard. Rings are also 
pressed into each end of each cork section, to protect 
the tire against extraordinary pressure, and these 
rings are preferably connected together with a rod or 
other device. It will be seen that, no matter to what 
degree the outer covering of the tire may be damaged, 
it will still be serviceable. 



HAMP'S PUNCTURE PROOF TIRE. 

outer covering of the latter being partly broken away, 
while Fig. 2 shows a cross section of the tire and rira. 
The body of the tire consists of a suitable number of 
cork sections, nearly cylindrical in shape, glued or 
cemented together, inclosed by rubber tubing, the 
latter of greatly increased thickness on the tread por- 



hangers travel pulleys journaled in the frame of the car- 
riage, the latter being connected, as usual, with an end- 
less rope passing over pulleys on the towers, to wind on 
a suitable windlass, for moving the carriage backward 
and forward, there being also in the frame of the car- 
riage pulleys over which pass a hoisting rope connected 
with suitable mechanism for raising and lowering the 
load. Fig. 2 represents an enlarged side view of the 
carriage and one of the hangers. Fig. 3 being a plan 
view. To allow the carriage to pass the hangers, the 




Nativity of Pnllman 'Wage Earners. 

An interesting table has been compiled by Duane 
Doty, civil engineer of the company, showing the na- 
tivity and the length of service of the 4,803 wage earners 
at Pullman. It is as follows, says The Industrial World : 

Number of 

Where born. Namber. each type. 

American- 
United States 1,491 1,491 

Scandinavian — 

Denmark 63 

Finland .. 6 

Norway 90 

Sweden... 962 1,121 

German— 

Austria 62 

Bohemia 17 

Other German states 552 631 

British — 

Caniida 214 

England 290 

Scotland 90 

Wales 23 617 

Dutch— 

Holland 518 518 

Irish— 

Ireland 182 182 

Latin- 
Belgium 4 

France 5 

Italy 96 

Switzerland 17 122 

All others- 
Hungary 19 

Poland 85 

Russia 13 

Other countries 4 121 

Totals 4,803 4,803 

Number of wage earners who have been dwellers at 
Pullman : 

Seventeen years 52 

Sixteen " 200 

Fifteen " 170 

Fourteen " 219 

Thirteen " 202 

Twelve " 250 

Eleven " 171 

Ten " 324 

Nine " 27T 

Eight " 270 

Seven •' 341 

Six " 378 

Five ■ " 381 

Pour " 310 

Three " 340 

Two " 416 

One " 502 



Whole number of males 4,575 

Whole number of females 238 

Number owning their homes 958 

Number not living or boarding in Pullman 3,024 

Or 42 per cent of the whole number. 

The average length of time these operatives have 
lived here or in this immediate neighborhood is seven 
and a half years. 

— ■ ^ I » I * 

A CABLEWAY CARRIER AND CARRIAGE. 

The illustration represents an aerial hoisting and 
transportation apparatus by which the hoisting rope 
and endless carriage rope are properly supported and 
the carriage is automatically switched past the carriers. 
The invention has been patented by Carl E. Richson, 
of Brooklyn, N. Y., and is being introduced by Gus. 
Pers. Wern, M.E., of the De la Vergne Refrigerating 
Machine Company, foot of East 138th Street, New York 
City. A fixed rope or cable suspended across the space 
between towers or elevated points, as shown in Fig. 1, 
carries a series of hangers which support a main cable 
forming a track for the carriage from which the load is 
suspended, the hangers having means to engage the 
cable and pulleys to support the hoisting rope and the 
endless carriage rope, and there being means forswitch- 
ing the carriage past the hangers and returning the 
cable and the ropes to the hangers after the carriage 
has passed. On the cable below the one supporting the 




RICHSON' S SUSPENSION CABLE WAT CARRIER AND 
CARRIAGE. 

carriage frame is provided with a sectional track, piv- 
oted end sections of which are arranged to swing up 
and down relatively to a fixed central section, the end 
sections being also curved to swine over to the other 
side of the cable, as indicated in Fig. 3, there being on 
the outer ends of these sections pulleys adapted to 
travel on the cable, springs pressing on the hinged end 
sections to hold the pulleys in engagement with the 
cable. On each of the hangers is a transverse lever carry- 
ing at its free end a wheel extended from the inner face 
of the support to engage the track on the carriage at 
either of its end sections, according to the direction in 
which the carriage is traveling, the arrangement being 
such that the carriage and hanger will be moved later- 
ally apart as the carriage passes the hanger, the cable 
and ropes being lifted off their pulleys for this purpose 
and again returned to them after the carriage has 
passed the hanger. In this manner the hoisting rope 
and the carriage rope are suitably supported at inter- 
vals on the hangers, so that none of the rope is slack. 

♦ » » > ♦ 

AN EXTENSIBLE MEASUBING POLE. 
A pole for making lineal measures, and which may 
be readily extended in length, being without project- 
ing parts and composed of sections adapted to slide on 




HEGARTY'S MEASURING POLE. 

each other, is shown in the accompanying illustration, 
and has been patented by Reuben Hegarty, of Madera, 
Pa. Fig. 1 shows the complete pole, partially extended. 
Figs. 2 and 8 representing lengthwise and transverse 
sections and Fig. 4 a view of one end. The two -mem- 
bers of the pole are held together against lateral play, 
but capable of lengthwise movement, by means of a 
flanged rib on one member fitting in a correspondingly 
flanged groove in the other member. To hold the 
members rigid with relation to each other, a spring- 
pressed detent in one member carries at its outer end a 
pin adapted to enter one of a series of openings in the 
meeting face of the other member, as shown in Fig. 2, 
while to hold the members adjusted at any other point 
a thumb-screw located in one member is adapted to be 
brought to a wedging engagement with the other 
member, both the thumb-screw and the detent lying 
entirely within their respective recesses, so that there 
are no projecting parts. 
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Action of Cathode Rays. 

Goldstein was the first to discover that common salt 
is colored brown and potassium chloride violet by the 
action of the cathode rays, says The Engineering and 
Mining Journal. The discoverer attributed this pheno- 
menon to some physical change undergone by the 
salts. Wiedemann and Schmidt attributed it to their 
partial conversion into subchloride, and Giesel actu- 
ally succeeded in preparing similarly colored sub- 
chlorides in a chemical way. But the chemical 
hypothesis is now invalidated by the researches of 
R. Abegg. He obtained the salts in question in a 
pure and finely powdered state, so as to be able to 
color them all through. His first experiments 
showed that the coloring does not spoil the vacu- 
um in the tube, as it would if chlorine were 
evolved. The salts were rendered colorless again 
by high exhaustion, producing rays with a strong 
beating effect. The substances could be colored 
and uncolored any number of times in succession. 
When the colored salt was dissolved it produced 
no reducing or alkaline reaction. When undis- 
solved in a saturated solution it retained its color. 
All this tells against a chemical change. More- 
over, an easily reduced chloride is not reduced by 
the cathode rays. It is well to remember that 
the coloration of these alkaline salts is a pheno- 
menon not produced by light. On the other hand, 
cuprous chloride is blackened by light, but not acted 
upon by the cathode rays. 



THE PLANET VENUS. 
Of the planets, Venus is the one that approaches 
nearest to the earth ; and her dimensions are almost 
the same as those of the latter. Nearer to the sun than 
we are, she effects her revolution around it in 224}^ 
days ; but her distance from the earth greatly varies. 
As her distance from the sun is about two- thirds of 
the radius of the terrestrial orbit, it will be seen that 
when she is in inferior conjunction, that is to say, be- 




AN IHFBOVED BOTARY ENGINE. 
In the engine shown in the illustration all the move- 
ments are rotary, enabling the engine to be run at very 
high speed, as high as 8,000 to 10,000 revolutions per 
minute being claimed for it. It is fitted with valve 
gears adjustable to cut off the steam as desired, thus 
enabling the steam to be used expansively, and the 
valves are arranged to take up their own wear and 
always remain perfectly tight. The invention has been 
patented by Carl Engberg, of St. Joseph, Mich. Fig. 
1 represents the engine in perspective. Fig. 2 being a 
sectional view of the cylinders and pistons and Fig. 3 
a section of the steam chest and inlet valve. The shafts 
on which the pistons are secured are connected with 
each other by gear wheels, one of which is adjustable 
to bringthe pistons in proper relation to each other, at 
the same time permitting the rotary motion of one 
shaft to be transmitted to the other, and in the body 
of each piston is dovetailed a piston head, the piston 
heads being adapted to pass each other in recesses 
formed in the pistons. The ends of the pistons, as well 
as their outer faces and the cylindrical heads adjacent 




ENGBEBG'S BOTABY ENGINE. 

thereto, are fitted with suitable packing to prevent 
leakage and take up wear. The recesses at either side 
of the piston heads are connected by ports with annular 
recesses in the pistons, surrounding the shaft, and into 
each of these recesses extends a sleeve whose outer end 
is adapted to receive a hand lever adapted to be locked 
to a notched segment, whereby the steam may be cut 
off at different points of the revolution of the piston. 
The annular recesses are also connected with ports 
leading to the steam chest, the inlet valve controlling 
which may be readily adjusted to reverse the engine. 
The engine is perfectly balanced, so that it can be run 
at a high speed without the least vibration, being thus 
especially valuable for running dynamos, and is very 
light for the power it is designed to develop. 



Phosphorus may be prepared in the electric furnace 
from calcium phosphate. A mixture of this sale with 
carbon and sand or alumina is heated in an atmosphere 
of some gas neutral to phosphorus, such as coal gas, 
and the phosphorus which distills over is collected 
under water. According to Mr. Readman, 8G per cent 
of the phosphorus contained in the original mixture is 
obtained, and the product is found to be very pure.— 
Stahl und Elsen. 






Fig. 1. VENUS AS OB- 
SEBVEB BY SIB 
WILLIAM HEB- 
SCHEL, 



Fig. 2.-VENUS AS OBSEBVED BY M. FONTSEBE. 

tween us and the sun, her dis- 
tance from the earth is only 
a third of that of the sun from 
the latter. Her apparent di- 
mensions naturally vary in 
inverse proportion; and, 
moreover, she presents the 
phenomenon of phases. At 
the epoch of inferior conjunc- 
tion she turns toward us that 
one of her two hemispheres 
which is not illuminared and 
is consequently invisible to us. 
A few days aftervard she 
appears to us in the form of a 
slender crescent, which con- 
tinues to widen more and 
more in measure as she seems 
to become more distant from 
tl\e sun on the west side. It 
is then that we see her shin- 
ing in the morning before 
sunrise and that she is called 
the "Morning Star." She gradually assumes the 
form of a half moon, and then the visible part fur- 
ther enlarges, and finally comes the superior con- 
junction, in which she presents to us the whole of her 
illuminated hemisphere. Unfortunately, she then ap- 
pears alongside of the sun and is lost in the splendor 
of his light. Then her apparent figure undergoes the 
same modifications in an opposite direction, while she 
appears in the evening to the east of the sun until the 
epoch of the new inferior conjunction. It must be 
added that, on account of the variations in the dis- 
tance of Venus from the earth, the apparent 
diameter of the planet is so much the greater 
in proportion as the phase is more pro- 
nounced. It is when she appears in the 
form of a slender crescent that her diameter 
seems greatest. Fig. 4 shows the different 
aspects of the planet, with their relati\'e 
apparent sizes. We shall not dwell upon 
this farther, but we have thought it well to 
recall all these circumstances in order to 
show how unfavorable they are for observa- 
tions ; added to which, among other difficul- 
ties, is the fact that we never see the plan- 
et's entire disk. So it is not surprising that 
the knowledge that we possess as to this 
planet is much less advanced than that 
which we have been able to acquire concern- 
ing the moon or the planet Mars. 

There is one thing certain, however, and 
that is that Venus is surrounded by an at- 
mosphere much denser and much higher 
than that of the earth. The existence and 
thickness of this atmosphere reveal them- 
selves to our eyes (1) by the penumbra that 
accompanies the internal limit of the cres- 
cent, and that corresponds to the twilight of 
the places on Venus for which the sun rises 
and sets ; (2) by the prolongation of the 
horns of the crescent beyond their geome- 
trical limit ; (3) by the fact that the external 
edge of the planet is always more brilliant 
than the central region ; and (4) by the ob- 
servations made at the time of the last pass- 
age of Venus over the sun's disk, and which 
showed, at the moment at which Venus' disk 
had half entered upon that of the sun in the 
form of a black semicircle, that the part of 
Venus remaining external to the sun was 
surrounded by a narrow luminous ring pro- 
duced by the illumination of the atmo- 
sphere (Fig. 5). M. Bouquet de la Grye, who 
has discussed these observations, estimates 



that the atmosphere of Venus is five times higher than 
that of the earth. Finally, spectrum analysis has 
shown aqueous vapor in this atmosphere, and hence 
it is allowable to conclude that more or less opaque 
clouds exist. So this atmospheric stratum, which a«ts 
as a veil to conceal the solid part of the planet from us, 
constitutes still another difficulty. 

The first problem to be solved would be that of the 
determination of the rotation of the planet and of tlie 
position of its axis. Now, as regards this, the 
opinions of astronomers have singularly varied. 
The reason of this is that, in order to solve the 
problem, it would be necessary to distinguish per- 
sistent spots upon the surface of the planet and 
follow their apparent motion, as has been done 
with the moon, the sun. Mars and Jupiter. Un- 
fortunately, we see almost nothing upon the 
planet Venus. Many astronomers have never seen 
• here anything but a surface of a uniform white. 
Others have seen, or thought they have seen, dark 
or white spots. But such spots are scarcely per- 
ceptible and without exact contours, and are noth- 
ing more than fugacious and ill-determined shad- 
ows. Another curious circumstance is that, al" 
though the drawings made by the same observer 
pre.sent some resemblances to each other, those 
obtained by different observers are entirely dis- 
similar, as one may convince himself by examining the 
engravings which accompany this article. It has 
never been possible to identify upon Venus, as it has 
been upon Mars, two spots seen by different observers. 
So the maps of Venus that have been published a little 
too hastily are absolutely illusory. 

The first observations date back to Dominique 
Cassini, who made them at Bologna in 166G and 1667. 
We give (Fig. 3, No. 1) one of Oassini's sketches repro 




Fig 6.-LUMIN0US KING FBODUCED ABOUND VENUS BY 
THE BEFBACTION OF THE SOLAR LIGHT THROUGH 
ITS ATHOSFHEBE AT THE MOMENT OF ITS FASSAGE 
OVEB THE SOLAS DISK. 




Fig. 3. 0B8EBVATI0NS OF VENUS. 

No. 1, by Cassini; No. 2, by Bianchini; No. 3, by Schroeter; No. 4, by Schiaparelll ; 
No. 5, by Lowell ; No. 6, by Flammarion and Antoniadi. 




Fig. 4. -PHASES OF THE PLANET VENUS^ASFECTS AND 
APPABENT DIMENSIONS AT DIFFEBENT EPOCHS. 
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duced in the Bulletin of the Astronomical Society of 
France. Upon the right, near the terminator, we ob- 
serve a white spot which has never been seen since, 
and from which Jacques Cassini, son of Dominique, 
concluded that the planet made one rotation in a little 
less than twenty-four hours around an axis lying 
nearly in the plane of the orbit. 

In 1726, Bianchini, one of whose sketches is repro- 
duced in No. 2 of Fig. 3, concluded on a period of 
revolution of 24 days and 8 hours. No. 3 of Fig. 3 
shows us a drawing by Schroeter made in 1788. This 
astronomer estimates the duration of the rotation at 
23 hours and 21 minutes ; but he must have allowed 
himself to be influenced by Cassini's figures, since a 
profound discussion of his drawings scarcely permits 
of deducing anything therefrom. William Herschel, 
whose ability and patience are well known, gave up 
the observation of Venus, and judged that the spots 
often assume the aspect of optical illusions. Fig. 1 re- 
produces one of his drawings. In 1878, Schiaparelli an- 
nounced that the very careful observations that he 
had made at Milan could not be made to agree with 
the rotation of twenty-four hours nor with that of 
twenty-three days, nor even with any relatively short 
period. It must be admitted that the period of rota- 
tion of Venus on its axis is just equal to that of its re- 
volution around the sun, so that the planet would 
always turn the same hemisphere toward the sun in 
the same manner that the moon always presents the 
same face to us. In this hypothesis, one of the halves 
of Venus would have light and heat eternally, while 
the other would remain eternally in cold and darkness. 
Schiaparelli's opinion is based especially upon the per- 
sistence of a spot or rather of a shadow near the south- 
ern horn (Fig. 3, No. 4). As the drawing is reversed, 
the southern horn is the upper one. This shadow re- 
mains visible at the same place for hours, days, months 
and years. 

Finally, in 1896, Mr. Percival Lowell, whose remark- 
able observations relative to the planet Mars we have 
recently referred to, obtained at his observatory, under 
excellent atmospheric conditions, some drawings, a few 
of which we reproduce herewith (Fig. 3, No. 5). The 
planet was observed in broad daylight at an epoch 
near that of the superior conjunction. These singular 
configurations underwent but little change from one 
hour to another, and Mr. Lowell saw therein a con- 
firmation of Schiaparelli's ideas and of the duration of 
axial rotation equal to that of the revolution. If it be 
added that Mr. Barnard, at the Lick Observatory, de- 
clares that he has never been able to distinguish any 
certain spot upon the planet, save once, and if a few 
other observations be taken into account, particu- 
larly those made at Juvisy by MM. Flammarion and 
Antoniadi (Fig. 3, No. 6) and in Spain by M. Font- 
sere (Fig. 2), we shall have all the elements of the 
question. 

It remains to discuss all these observations and to 
draw a conclusion therefrom. This is what M. Flam- 
marion has recently tried to do. In the first place, the 
want of resemblance of all the drawings leads to the 
supposition that many of the configurations sketched 
are pure illusions. The surprising drawings of Mr. 
Lowell, notwithstanding the authority of that astron- 
omer, appear to come under this head. If we reflect 
lipon the radiating aspect of the black lines observed 
and upon the fact that analogous configurations have 
been observed upon other planetary disks, notably 
upon the satellites of Jupiter, we shall be led to see 
therein an effect of optics due to the passage of the 
light through the glasses of the telescope, diffractions, 
interferences, etc. If we examine the other drawings, 
we shall find therein nothing in common except a sort 
of shadow which starts from each of the horns of the 
crescent and spreads out over the central part of the 
disk. According to Schiaparelli, this shadow is larger 
and more pronounced in the vicinity of the southern 
horn, and it is the persistence of it that has led to the 
admission of one revolution in 224 days. Now M. 
Flammarion remarks that the very form of this 
shadow leads one to think that it is produced in the 
atmosphere of Venus and has more relation with the 
phase and with the solar illumination than with the 
body itsplf of the planet. In other words, this shadow 
is a consequence of the manner in which the planet is 
illuminated, and that may occur in two ways : it may 
happen that it is an effect of optics, of which, it is true, 
It would remain to explain the cause ; but it may hap- 
pen also that it has an objective existence in the atmo- 
sphere of the planet. Do we not see upon the earth 
itself, for several days in succession, the same atmo- 
spheric conditions reproduce themselves at the same 
hours — fog in the morning, clouds in the daytime and 
clear spots toward the end of the day and at sunset ? 
An observer who should see the earth from afar, under 
such circumstances, would evidently perceive atmo_ 
spheric shadows that occupied an invariable place 
with respect to the line of the points in which the 
sun sets or rises, that is to say, with respect to the 
terminator. This is probably what happens upon 
Venus. The points in which we see Schiaparelli's per- 
sistent shadow are always at the same hou.*, and have, 
if we may so express ourselves, the same meteorological 



heavens for a longer or shorter period. So the persist- 
ence of this shadow no longer implies the absence of 
relative rotation of the planet. The latter really re- 
volves, but the atmospheric shadows follow the illumi- 
nation, and we see them always at the same place, al- 
though in reality they shift about with respect to the 
regions of Venus. 

This theory evidently suppo.ses that we never see the 
solid surface of the planet and that we observe the at- 
mosphere only. Now, there are strong reasons for 
thinking that this is the case. In the first place, among 
these is the undecided character of the spots observed, 
and especially the thickness of the atmosphere of 
Venus. Being given the relative proximity of the sun, 
the hea,t that results therefrom and the activity of the 
evaporation that is the consequence of it, it would not 
be surprising if the atmosphere of Venus were con- 
stantly filled with clouds, as so often happens with that 
of the earth. 

In this case it is evident that we should see only such 
uniform stratum of clouds. But this hypothesis is not 
necessary. 

Even though the atmosphere of Venus were as pure 
as our serenest sky, it is almost certain that it would 
again prevent us from seeing the solid surface. In 
order to convince ourselves of this, it suffices to observe 
that the terrestrial atmosphere absorbs more than 
a third of the solar light. This absorbed light is not 
destroyed, but is diffused in all directions, and is what 
produces the blue brilliancy of the sky. Seen from 
the exterior, the atmosphere would be as luminous as 
is the serene sky, and this continuous brilliancy would 
certainly much interfere with, if not entirely prevent, a 
view of the details of the surface. Let us add the light 
reflected by the sun would also lose another third of 
its intensity in traversing the atmosphere anew; whence 
it follows that, to an external observer, the presence of 
the atmosphere would diminish the brilliancy of the 
terrestrial surface by two-thirds and produce, besides, 
a luminous field upon which the details of the surface 
would be lost. Under such conditions, it is very likely 
that the observer would be able to distinguish our seas 
and our continents only with the greatest difficulty. As 
regards Venus, the atmosphere of which is much denser, 
this effect is assuredly more marked. Upon Mars, the 
atmosphere, although relativelyrare, effaces the config- 
urations in the vicinity of the edge, where the luminous 
rays traverse it obliquely upon a greater thickness. 
Upon Venus such effect of effacement is likely produced 
as far as to the center. 

Such are the new ideas which M. Flammarion has 
just submitted to astronomers in the October number 
of the Bulletin of the Astronomical Society, and which 
byword of mouth he laid before the members at the 
session of November 3. It is impossible not to recog- 
nize with what likelihood they present themselves. 
One may regret that they end in the impossibility of 
determining the rotation of the planet by an observa- 
tion of the disk, but the fact that a theory leads to dis- 
agreeable conclusions does not diminish its degree of 
probability. Fortunately, there is another manner of 
attacking the problem, and that is by spectrum analy- 
sis and the application of the Fizeau-Doppler method. 
But the latter method, as concerns the planets, presents 
special difficulties, and it will perhaps be necessary to 
wait a long time before it is possible to obtain any 
serious results by this means. The above article was 
contributed to La Nature by M. Fouch^. 



The Current Supplement. 

The current number of the Scientific American 
Supplement, No. 1153, contains a number of articles 
which are specially interesting to the general reader. 
These articles take up the topics of the day, such as 
"Prince Henry and His Fleet," "The Dreyfus Trouble 
in Paris," " China of To-Day," " Opening of the Sar- 
cophagi of Voltaire and Rousseau." All of these arti- 
cles, except the one on China, are well illustrated. 
Technology is represented by an important paper by 
J. A. Brashear on "Optical Glass." In the electrical 
field will be found articles on " Electricity in Cotton 
Mills " and " Effect of Electric Currents on Adjacent 
and Surrounding Buildings." The usual notes present 
the shorter matter gathered from the press of the 
world. "A Drowned Continent" and "Raindrops: 
Their Size and Rate of Fall " are interesting scientific 
articles. 

* I ■ I ^ 

ISxhlbltlou at Dijon, France, This Year. 

Information has been received from the Foreign 
Office, through the Science and Art Department, 
that a universal and international exhibition will be 
opened at Dijon on June 1, 1898. The exhibition will 
remain open until October 31. There will be 14 sections 
— (1) Fine Arts, (2) Social Economy, (3) Hygiene, (4) 
Salvage, (5) Industrial and Decorative Arts, Liberal 
Arts, Science, (6) Heating and Ventilation, (7) Electric- 
ity, Traction, (8) Military Art, (9) Manufactures, (lOj 
Sport, (11) Exercises, Popular Games, (12) Conferences 
on Agriculture and Horticulture, (13) Education and 
Work of Women, (14) Commerce, Colonies. All com- 
munications should be addressed to the General Man- 
ager or Organizing Committee, Rue Monge 38, Dijon. 



Science Notes. 

Mr. Thomas Fletcher has recently published an esti- 
mate of the amount of coal gas needed to maintain an 
ordinary small fire clay muffle at the proper tempera- 
ture for various purposes, and using the gas in atmo- 
spheric burners. For hardening steel cutters, etc., 
which requires clear red heat, about 8 cubic feet of 
gas per hour are needed for every 10 square inches of 
floor area of the nmffle. A yellow such as needed in 
silver assay work requires a consumption of 10 cubic 
feet of gas per hour, while the bright yellow used in 
gold assays requires about 11 cubic feet per hour. For 
still higher temperatures, such as needed in china 
enamels, etc., the consumption may go up to 14 cubic 
feet of gas per hour for every 10 square inches of the 
floor area of the muffle. Where metal muffles can be 
used, or the gas can be burned under pressure, a small- 
er consumption is needed. 

It will be remembered that in 1895 the original MS. 
of Gilbert White's " Natural History of Selborne" was 
sold by Messrs. Sotheby for $1,470, says Nature. It is 
now announced that the same firm will offer for sale 
an even more interesting batch of writings by the 
same author. These MSS. are the original letters 
which were sent by post by Gilbert White to Thomas 
Pennant between August 10, 1767, and July 8, 1773. 
These letters were returned to Gilbert White when he 
first conceived the idea of writing his famous natural 
history and from them was drawn up the autograph 
MS. sold in 1895. The letters are all holograph but 
four, which are in the handwriting of an amanuensis, 
signed by Gilbert White, and all but three occupy four 
pages folio. They are additionally interesting and 
valuable from the fact that many of the details re- 
corded in them were altered, omitted or augmented in 
the published work. The second lot of Gilbert White 
MSS. is "A Garden Kalendar," dating from 1751 to 
1767. It is the author's holograph manuscript, and 
occupies 424 pages. This has never been published, 
excepting the portion May 1 to November 16, 1759 ; it 
is in the form of a consecutive diary, recording the 
writer's almost daily operations on his own land, and 
notes of the results of experiments tried by him in 
forcing and hothouse work. All the MSS. have been 
continuously in the possession of the White family. 



Sun's Eclipse In India. 

Press reports from India state that the weather was 
perfect and that favorable results were secured during 
the eclipse of January 22. The totality at Buxar lasted 
one and one-half minutes. Five special trains went 
to this place filled with Europeans. Immense crowds 
of natives bathed at Calcutta, Benares and at other 
centers during the eclipse. At Dumoraon seven good 
pictures of the corona were obtained. The spectacle 
was magnificent and excited awe and astonishment 
among all the beholders. It is a curious fact that the 
natives in many places regard the event as presaging 
the downfall of their British rulers. All the observations 
of the eclipse by E. W. Maunder and C. H. T. Waites 
at Talni, British India-, were most successful. The 
sky was perfectly clear and light. During the middle 
of the totality it equaled a full moon. The general 
shape of the sun's corona was the same as in the eclipse 
of 1886 and 1896. The corona extended over two dia- 
meters from the sun and its greatest extent was along 
the sun's equator. Photographs were obtained on a 
sjale of four-fifths of an inch to the sun's diameter and 
also on the scale of one-tenth of an inch to get the cor- 
onal extensions. Good spectrum photographs were 
also obtained. A cablegram received at Mt. Hamilton, 
California, from Prof. Campbell, who is in charge of the 
I/:ck Observatory expedition in India, states that most 
satisfying photographs of the corona were obtained by 
the expedition with three different telescopes. Prof. 
Campbell photographed the changes in the solar spec- 
trum at the sun's edge with the aid of one of the spec- 
troscopes. 

The total solar eclipse was visible in Asia, Eastern 
and Central Europe and in northeast Central Africa. 
The belt of the shadow extended from the Pacific 
Ocean southwesterly through Korea, through the east- 
erly and central provinces of China, India, the Arabian 
Sea and Indian Ocean to a point in Central Africa 
about half way between the source of the Niger and 
Nile Valley. Besides the official observations that 
were made at the native stations in China and India, 
the total eclipse was viewed in the Orient by astrono- 
mical expeditions from England, France, Germany and 
from the Lick Observatory. The last-named expedition 
has its quarters at Rutnagari, India. England sent 
three official expeditions to India. One was under the 
control of Sir Norman Lockyer and A. Fowler. The 
second comprised the Astronomer Royal, W. H. N. 
Christie, Prof. H. H. Turner, of Oxford, and Dr. A. A. 
Common. The third party consisted of E. H. Newall, 
of Cambridge, Capt. Hills and the Astronomer Royal 
of Scotland. Dr. Copeland. There were also various 
minor expeditions. Attached to one of the telescopes 
in Sir Norman's equipment was a cinemetograph which 
took pictures at the rate of six per second of the 
changes in the sola corona. 
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The Pole and Cblmney Problem. 

To the Editor of the Scientific American : 

In the answer to query No. 7293, January 8, is not 
the length of pole there given the shortest that will 
touch the hearth and both front and back of the chim- 
ney ? As the question is printed, the answer would 
be dependent on the size of the house, as a pole in a 
position nearly horizontal would be indefinitely Ion g. 
No mention is made of any particular height up the 
chimney as being required. It is stated — for maxi- 
dl 

mum 1 = 0; but it has not been shown whether 

d a d'l 

this is a maximum or a minimum, as the value of 

da* 
has not been determined. If my calculation is cor- 

dn 

rect, it works out a minimum, the result being >0. 

da" 

H. S. Burroughs. 

[Certainly ; and it is also true that the shortest 
straight piece which will touch these three points is 
the length of the longest pole which will pass these 
points and go up the chimney. 

We fail to understand the question as our correspon- 
dent does. By the longest pole, etc., we understand 
that the pole is to be put into the chimney vertically. 
When it has entered the chimney it can then be raised 
to any height desired. The size of the house and the 
distance it shall go up the chimney after it is in the 
chimney are not in the question in any way so far as 
we can see. 

The length of pole given is correct for the diagram 
at the head of the demonstration. 

In justice to Prof. Filkins, it should be stated that 
he showed in his solution that the line A C was a mini- 
mum line, as well as the maximum length of pole for 
the purposes ; but as the question only asked for maxi- 
mum pole, that point was omitted from the answer. 
Anyone interested can prove this by trigonometry by 
solving the right triangle with an angle at the base 
15° 15' and 15° 17'. The length A C will be found to be 
greater in both cases. 

The question has no practical value, since anyone 
who wanted such a pole could soon find with two sticks 
how long to cut the pole. The practical solution is, to 
the practical man, just as satisfactory as the mathe- 
matical solution is to the mathematician. — Ed.] 



a horizontal line is infinitely long. We should suppose 
the longest horizontal pole which would enter the chim- 
ney would be 18 inches long. The chimney is not in- 
finitely deep. Similarly the longest pole to enter verti- 
cally is 48 inches long, since the mantel is not an infinite 
distance above the floor. It is quite necessary to observe 
the usual arrangement of a chimney and fireplace in 
discussing this problem, else one is liable to wander 
from the question. We close this discussion with a 
note from Prof. Filkins, who prepared the original 
solution of the problem. — Ed.] 



To the Editor of the Scientific American : 

The solution of the "chimney problem" given in 
your issue of January 8, p. 39, by the writer has been 
extensively criticised, owing to the omission of certain 
lengthy and unnecessary mathematical amplifica- 
tions. 

The question as asked was, " What is the longest pole 
that can be run up the chimney" under certain con- 
ditions ? In choosing notation, the writer preferred 
that which would simplify the result and shorten the 
solution, provided persons unversed in the higher 
mathematics wished to use it. 

One communication on the solution makes a criticism 
covering that part which the writer performed, but 
did not think necessary to send you. The same com- 
munication contains a result, l' = h' -H d^ which has 
been styled a " rather elegant formula" and which is 
evidently considered superior to the other. In reality 
it is based on the writer's result and may be obtained 
from it by an extended algebraic and trigonometric 
process, which the communication fails to give. 

Claude W. Le. Filkins. 

Adelphi College, Brooklyn, N. Y., January 19, 1898. 



To the Editor of the Scientific American : 

In your issue of January 8, page 39, one of your 
readers asks : What is the longest pole that can be run 
up a chimney, the height of the mantel being 48 inches 
and the depth, from front to back, 16 inches ? 

The solution given leads to a correct answer, but in 
a roundabout way, and further is misleading as pre- 
tending to find a maximum. It really finds a mini- 
mum, and this is the reason why : The formula that is 
differentiated expresses the length of a straight line 
passing through B (see adjoining figure) and limited by 




the floor and by the wall. Such a line, if horizontal or 
if vertical, is infinitely long, and if neither horizontal 
nor vertical it is finite, and, in a certain one of its in- 
termediate positions, as DK, it is a minimum ; that is, 
it is shorter than in any other position. Now, sup- 
posing the pole PL started in the horizontal position 
and turned upward into the chimney by keeping it in 
contact with B and its end L against the wall. Itis clear 
that it will never be able to pass through the interme- 
diate position DK unless It be at least as short as DK. 

This minimum value 1 is given by the rather elegant 
formula 

l5 = h* -f d* 

whence 1 = (h' + d^)'. Iti the problem as given, h = 
48, d = 16. 

The cube root of h squared is ^48 x 48 = 13-2 
The cube root cf d squared is ^f 6 x 16 = 63 
The sum is 19'5 

and the square root of the cube of the sum 19-5 is 86'5 
the length required. Joseph Becker, 

Assistant Examiner Patent Office. 
Washington, D. C, January 13, 1898. 

[This note does not add anything to our knowledge 
of the problem for putting a pole up the chimney. It 
is not clear to a lay mind why the writer should say such 



Tbe Temperature of Arid Regions. 

Mr. Willis L. Moore, Chief of the United States 
Weather Bureau, and therefore an accepted authority 
on matters pertaining to climate, expressed the opinion, 
in a recent paper on "Some Climatic Features of the 
Arid Region," that the ideal climate as regards equality 
of temperature and absence of moisture does not exist 
in the United States. Such a climate, he says, is found 
only on the plateaus of the tropics, as, for example, at 
Santa Fe de Bogota, in Colombia, where the average 
annual temperature is about 59 degree.s. The south- 
eastern part of the United States has the nearest ap- 
proach to this ideal temperature. Even in the south- 
west the range of variation is too great, and the rain- 
fall reaches from nothing to a point greater than is to 
be found in the Eastern or Middle States. The study 
of meteorological conditions is most interesting, the 
flavor of speculation that is about it rendering it 
charmingly attractive. Experts tell us that ranges of 
temperature depend upon the dryness of the air and 
the clearness of the sky. Thus, while the summer 
temperature of the Southwest is high, the real degree 
of heat as felt by animal life is not indicated by the 
common thermometer, but by a mercurial thermome- 
ter, the bulb of which is wet at the time of the ob- 
servation. In this manner is shown the temperature 
of evaporation, the sensible temperature, and, more 
n.early than can otherwise be indicated, the actual heat 
of the body. 

The inland valleys and plains east of the Rocky 
Mountain foothills have an average summer tempera- 
ture of from 65 degrees on the north to 80 degrees on 
the Gulf coast. While the daytime heat in the arid re- 
gions seems excessive, it is not really so, owing to the 
extreme dryness of the atmosphere. It is, as is well 
known, the moist, "sticky" heat that is prostrating. 
Again, in these regions the radiation at night is so 
great that the temperature is made tolerable, and, in- 
deed, comfortable. Estimated by the temperature of 
evaporation, the arid region is the coolest part of the 
country. The falling of temperature from the time of 
the greatest heat is irregular and not at all dependent 
upon longitude reckoned west from Greenwich. Mr. 
Moore cites as an example of this the fact that the 
temperature falls as much by 6 P. M. in Denver as it 
does by 8 P. M. in New York and Philadelphia. This 
is accounted for in the greater daily range and more 
rapid rate of cooling at elevated stations. 



Soap Applied to tbe Ocean. 

The North German Lloyd steamship " Gera," which 
recently arrived In New York from Bremen, ran into 
a tempest in midocean on January 7, and shipped the 
crests of many combers. Her commander decided to 
try the efficiency of soft soap and oil on tlie waters. 
It is. of course, usual for storm-tossed vessels to use 
oil in the quieting of troubled waters, but the combina- 
tion of soft soap and oil is rare. It was run from the 
closet pipes on the weather side, about sixty feet abaft 
of the beam. About eight gallons of soft soap and 
four gallons of thick lubricating oil were used. The 
soft soap was dropped through one pipe and the oil 
through another nearby. A heavy lather appeared 
on the sea and the crests ceased breaking aboard. 
The storm moderated next day and the "Gera" was 
able to make her usual winter weather speed the rest 
of the trip. 



Recent Arcbseologlcal Neivs. 

At Palestrina, two more fragments of the Praenestine 
stone calendar of M. Verrius Flaccus have been dis- 
covered. They give the observances for August 1, and 
mention a previously unknown sacrifice to Victoria 
Virgo on the Palatine Hill. 

Michelangelo's poems have just been published by 
Prof. Frey, of Berlin, the first complete and authentic 
edition ever issued. He had access to the family 
archives, which had been almost entirely closed to 
scholars. 

The Italian government has resolved to found at 
Florence at public expense a library of all the books 
which have incurred the censure of the Sacred Con- 
gregation of the Index. The Vatican has protested 
against the measure, on the ground that the majority 
of the books in question ai-e improper to the last de- 
gree, and that the establishment of a collection of such 
a nature is an affront rather against public morality 
than against the discipline of the church. 

William Tell has dwindled into a myth. Rousseau's 
tomb, which. has been the bourne of so many pilgrim- 
ages during the last hundred years, has now been dis- 
covered to be untenanted, and now Bonivard, the 
"Prisoner of Chillon," so beautifully sung of by 
Lord Byron, is shown to be something very much 
akin to a fraud. Visitors to the old Castle of Chillon, 
on the Lake of Geneva, have long gazed with reverent 
eyes on the track worn in the stone pavement 
around the pillar to which the captive was chained 
during his long incarceration. This year the famous 
footprints mysteriously disappeared. An inquiry 
was made in the Cantonal Legislature as to what 
had become of them. Thereupon M. Vecqurat, Coun- 
cilor of State, rose and unblushingly explained that 
they had never existed at all, but were artificially 
manufactured to satisfy the demands of a sentimental 
public. This yeat the usual repairs were done so late 
that there was no time to renew this venerable sham. 

For more than 1,800 years, says The New York Times, 
the city of Mainz, or Mayence, as most people who do 
not live there call it, has been a walled and fortified 
place, with most considerations of convenience and 
commerce subordinated to those of war. At last, how- 
ever, it has been decided that perhaps the residents of 
the town will be in no great danger if the ancient bul- 
warks are taken down. Anyhow, the experiment is 
to be tried, and as soon as the value of the land on 
which the walls stand can be settled the work of de- 
molition is to begin. This land, of course, is govern- 
ment property, and the official assessors think that it 
is worth $1,000,000. The citizens regard the price as 
high, but they will doubtless pay the sum demanded, 
since the rigid cordon is a terrible nuisance to them 
and a constant obstacle to the expansion of the city. 
The military authorities of Germany are said to view 
the matter with indifference, as opinions respecting 
the strategical value of fortified towns has changed 
much since the siege of Paris. The present tendency 
is to attach no importance to fortresses not directly on 
a frontier, and not even Emperor William thinks of 
building stone fences around his capital. 

The Rome correspondent of The Times writes : An 
important decision regarding the export duties laid on 
such articles of commerce as fall under the very vague 
and elastic heading of "antiquities" has just been 
rendered by the Court of Appeals in Rome. As is 
known to all who have attempted to purchase such 
articles there, the export duty of 20 per cent levied on 
them by a law which is an inheritance from the Papal 
government is not only a grave charge, but one which 
it is sometimes embarrassing to determine, the value of 
such things being purely fantastic. The law, known 
as the Pacoa edict, applies only to the late Papal terri- 
tory, each one of the ancient realms of Italy having 
still its ancient regulation, the duty from Tuscany be- 
ing one per cent and that from the former Austrian pos- 
sessions nil. The Roman court has decided that it 
only applies to such objects as are recognized as " pre- 
cious," i. e., as of exceptional artistic or historical value. 
The limitation is as vague as the old definition, and 
perhaps the best results of the decision will be to com- 
pel the government to pass a general and rational law, 
under which the possessor of an object having value 
from its antiquity shall be free to carry it out of Italy. 
Prof. Villari, when Minister of Public Instruction, 
■proposed a sensible and comprehensive law, which, 
while imposing a small duty and the necessity of a 
permission to export, for the purpose of controlling 
the exportation of the heirlooms of the nation, made 
it Indispensable for the government either to purchase 
or permit the exportation. This law, like most of those 
which the public good has called for, has ever since 
lain covered by the petty legislation for electoral pur- 
poses, which impedes all useful reforms other than 
those demanded by the constituents of the ministerial 
deputies. If an object Is precious and indispensable 
to the honor or history of Italy, it is reasonable that 
its exportation should be prevented, but only by pur- 
chase, for it is an outrage that a man may not dispose 
according to his interest or necessities of articles which 
are his unquestionable property. 
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THE CSOTON BIVES DAH, KEW TOBK WATEB 
SUPPLY. 

The Croton watershed, the source of the water sup- 
ply of New York, is located from thirty to forty miles 
north of the city. It has a catchment area of 361 "8 
square miles, with an average yearly rainfall of 4597 
inches and an average yearly flow of 135,400,000,000 
prallons. 

The Croton reservoir, which forms the present water 
supply of the city, is located about six miles from 
Croton Landing, where the river of that name empties 
into the Hudson. It was constructed some fifty 
years ago and has a capacity of about 1,000,000,000 
gallons. While this storage was ample for the popula- 
tion of 350,000 which New York contained at the time 
the dam was built, it is inadequate to the needs of the 
present population of 3,000,000. The new Croton dam, 



work will have occupied thirteen years in construction 
and the cost will have reached some $4,500,000. 

In the whole range of engineering works there is 
nothing that requires greater patience, care and skill 
than the erection of a colossal dam like this. It is no 
child's play to raise across the valley a giant wall that 
shall hold back the waters of a great lake, whose aggre- 
gate pressure tending to overturn the structure is 340,- 
000 tons. Not only must the wall be given sufficient 
weight and sufficient breadth of base to resist the tend- 
ency of the water pressure to turn it bodily over and 
hurl it down the valley, but it must be rooted to the 
native rock of the hillside and valley bottom with such 
an intimate contact that not the most infinitesimal 
stream of water can percolate through. This would be 
a matter requiring care, if the water were but 10 or 20 
feet deep ; but at depths of 160 feet (the depth of the 



width, the reader can form some idea of the vast chasm 
which has been dug out across the valley at this point. 

Before the excavation was commenced, however, it 
was necessary to provide a temporary channel to con- 
vey the Croton River past the work (Fig. 3). To this 
end the toe of the hill on the north side of the valley 
wps. blasted away, and a channel was formed by con- 
structing 600 feet of wall, 30 feet high, across the line 
of the dam, with two wing dams at each end of the 
wall — the wall and wing dams being built at a distance 
of 135 feet from the toe of the bill. A distant view of 
this temporary channel is shown in Figs. 3 and 7 and 
a view looking up the channel in Fig. 3. When the 
channel was complete, the north bank of the river was 
cut, diverting the waters into it and leaving the site of 
the dam dry. 

The excavation was carried on by the various well- 
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NEW YORK CITY WATER SUPPLY-NEW CROTON DAM. 



which is being built across the valley at a point 31^ 
miles below the present dam, is part of a great scheme 
for improving the water supply by increasing the 
storage capacity to 30,000,000,000 gallons. 

In many respects this is the most monumental work 
of its kind in existence. The total length of the dam will 
be over 1,000 feet and the spillway will extend another 
1,000 feet upstream, parallel with the side of the hill. 
The total height of the masonry dam from foundation 
to crest varies, but where the foundations are deepest 
it will be approximately 300 feet, in excavating the 
vast trench for the foundations it was necessary to 
remove 880,000 cubic yards of earth, sand and gravel 
and 89,000 cubic yards of rock. When the great dam 
has been raised to its full height it will contain 640,000 
yards of rubble masonry laid in cement, the whole 



reservoir at the dam), where the hydraulic pressure is 5 
tons on every square foot of the wall, the engineers 
must exercise the closest vigilance to see that the ma- 
sonry is securely laid. Indeed, at the bottom of the 
foundations the hydraulic pressure would be about 9 
tons per square foot or 135 pounds per square inch. 

Under this head water would soon cut a large chan- 
nel for itself through soft rock or any loose material. 
Hence it is necessary in building a dam like this to 
carry the foundations down to solid rock at every point. 
All the alluvial sand, gravel, etc., which has been de- 
posited by the river in the course of ages has to be ex- 
cavated until a firm, impervious quality of rock is laid 
bare. In the case of the Croton dam it was necessary 
to go down in some places 130 feet below the original 
river bed, and as the dam foundation is over 300 feet in 



known mechanical systems, such as suspended cable- 
ways, steam shovels and dredges. Tracks were run into 
the excavation and material was brought out and carried 
to the dumps above and below the dam by the train load. 
All loose material was carefully cleared away and in 
every case excavation was carried down to solid rock. 
Owing tothe irregular lay of the rock, the depth of the 
foundation varies greatly, the lowest courses being as 
stated 130 feet below the bed of the river. After the 
surface of the rock had been cleaned, the work of 
building the rubble masonry commenced. The first 
four courses, as a rule, were laid in cement, the propor- 
tion of which was one part of Portland cement to two 
of sand. In the upper courses of masonry the propor- 
tions are one of American cement to two of sand. The 
rock is laid in large blocks about three feet in height, 
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the joints being filled in carefully with smaller rock 
and cement. The rock is blasted from a neighboring 
quarry and brought to the dam by a railroad which 
runs across the north end of the dam below the wall of 
the temporary channel (see Fig. 3). Here the skips are 
picked up by a cableway, which stretches across the 
valley, carried over to the desired spot and lowered. 
The rock is then picked up 
and placed in position by 
derricks, of which a great 
number are scattered over 
the work. Some idea of 
the magnitude of the work 
may be gained when it is 
stated that the booms of 
the derricks, shown on the 
foundations in Fig. 7, are 
50 feet long. In this gen- 
eral view of the founda- 
tions the level of the crest 
of the finished dam is indi- 
cated by a cross on the 
side of the hill. 

The general appearance 
and cross section of the fin- 
ished dam is shown in Fig. 
6. It consists of three dis- 
tinct portions. The .first 
400 feet on the south side 
of the valley is an earth 
dam, with an interior ma- 
sonry core wall. Next to 
this is the masonry dam, 
650 feet in length, which 
extends to within 200 feet 
of the north side of the 
valley. Here it bends 
sharply to the right and 
runs back up the valley 
parallel to the contours of 
the hillside for about 1,000 
feet, finally turning into a 
junction with the hill. This 
last portion is the spillway 

or overflow. At the upper end the latter is comparatively 
narrow and shallow, but it widens and grows deeper 
toward the dam proper, of which it is really a pro- 
longation. Its downstream face is formed in a series of 
large steps as shown in Fig. 6. The spillway is given 
these generous proportions with a view to accommodate 
any possible flood that might descend upon the lake. 
The Croton Lake will be only one of a series of smaller 
reservoirs scattered higher up in the hills. If any one 
of these should break, the Croton spillway could safely 
accommodate the sudden rush of water. 

The upstream face of the masonry dam will be ap 
proximately vertical, but the other face will run back 
with a sharp inclination, rounding up to the perpen- 
dicular at the coping. The excavated material on the 
up and down stream sides will be filled in against the 
dam up to the original level of the river bed, and the 
two faces of the dam above this level will be finished 
in facing stone masonry in 
horizontal courses, laid 
everywhere at right angles 
to the face of the dam. It 
is interesting to note that 
the pressure of this great 
wall of masonry on the 
foundations is 18 tons per 
square foot. 

The earth dam is laid in 
6 inch layers, from which 
all large stores are re- 
moved. Each layer is roll- 
ed with a grooved roller 
and watered. The water 
forms a bond and the roller 
packs the whole mass 
firmly together. The dead 
weight of the earth back- 
ing affords the necessary 
stability to resist the 
thrust of the water, the 
center core of masonry 
serving merely to render 
the dam watertight. This 
masonry core extends from 
the great masonry dam to 
the south side of the val- 
ley, and like it extends to 
solid rock both below the 
bed of the river and at the 
side of the hill. It is 18 feet 
thick at the bottom, 6 feet 
thick at the top, and its 

greatest height is about 230 feet. The downstream 
slope of the earth dam is sodded and the upstream 
slope is paved. 

Along the crest of the dam extends an ornamental 
driveway which is carried across the spillway by a 
handsome steel bridge. The driveway is 18 feet wide, 
with a margin on each side for the necessary railing 



and coping, and the architectural appearance of the 
masonry dam is improved by an ornamental line of 
arches at the coping. 

At the extreme north end of the dam will be built a 
blow-off gate house, for emptying the reservoir, should 
occasion necessitate it. It wiU be built out from the 
dam on the upstream side (see I'ig. 6), its dimensions at 




7.-e£M£IlAL VIEW OF OAU FOUNDATIONS, SHOWINO TEMPOKAST CHANNEL ABOVNI) NOBIE END 

OF DAH. 

CroBB on hillside marks level of crest of dam. 

the top being 35J^ by 37 feet. The water will be blown 
off through three 48-inch pipes, which will leadthrough 
the masonry of the dam and discharge into the bed of 
the river. When the new aqueduct, which runs in a 
direct line and chiefly in tunnel from the old reservoir 
to New York, was built, it was provided with a gate 
house which is arranged so that it can take water from 
the new reservoir and lead it direct to New York by 
the new Aqueduct. The old aqueduct runs down the 
south sicje of the valley from the old Croton dam and 
intersects the earth dam. At the point of intersection 
a gate house will be built whose intake will lead water 
from the lake at various elevations. 

The crest of the Croton dam, 3)^ miles upstream, is 
30 feet lower than the crest of the new dam. Hence, 
when the new reservoir is filled, the level of the lake 
will be 30 feet above the crest of the old structure The 
total water area will be about 8 square miles and 




HON. CHABLES H. DUELL, COMMISSIONEB OF PATENTS. 
The United States Patent Office has been again fav- 
ored with a Commissioner of known ability and probity. 
There is hardly a public man in the official life of Wash- 
ington who is charged with more responsibility than the 
Commissioner, on whom rests the conservation of great 
interests. It is requisite that the incumbent of this 

office shall have a compe- 
tent knowledge of practice 
before the Patent Office 
and be a lawyer as well. 
Mr. Charles H. Duell, of 
Syracuse, New York, who 
has been appointed by the 
President, admirably ful- 
fills both of these qualifica- 
tions. He has long ranked 
high as a practitioner in 
patent cases before the 
courts and he probably 
has few equals in this spe- 
cialty. His practice has 
been extensive and has 
covered a great number 
of cases. He has attained 
a large degree of success, 
having had many cases 
where the interests involv- 
ed were of large import. 
These he has handled with 
skill and prudence. 

The appointment will 
probably mean a consider- 
able financial sacrifice, as 
it will interrupt a lucrative 
practice and the position of 
honor to which he has been 
appointed is Inadequately 
paid. Mr. Duell's appoint- 
ment will be received with 
general public favor and 
it is considered one of the 
most fortunate of Presi- 
dent McKinley's nomina- 
tions. The new Commissioner was a candidate at the 
beginning of President McKinley's administration, but 
the latter wished to appoint his old personal friend. 
Congressman Butterworth. The death of Mr. Butter- 
worth gave the President the opportunity of recogniz- 
ing Mr. Duell's candidacy by nominating him. 

Mr. Duell was born at Cortland, N. Y., in 1850; his 
father, R. Holland Duell, was four times seiit to Con- 
gress, and in 1875 he was appointed Commissioner of 
Patents, which office he held for two years. Mr. C. H. 
Duell received a preliminary education in the Cortland 
Normal School ; he then entered Hamilton College, from 
which he graduated in 1871. He was an honor man in 
his class and took several prizes. He has held some 
political offices honorably and acceptably to his con- 
stituents. 

The inventors of the United States may feel sure 
that their interests will be looked after in a conscientious 

manner both in Congress 
and in the administratioi, 
of the Patent Office. 



HON. CHABLES H. DITELL, COMMISSIONEB 
OF PATENTS. 



JUDGE A. P. OBEEIEY, ASSISTANT COMMISSIONEB 
OF PATENTS. 



the lake will extend as far as Croton Falls, fifteen 
miles up the valley. 

The plans of this great work were drawn up by Chief 
Engineer Fteley, the recently elected President of the 
American Society of Civil Engineers, and the construc- 
tion is being carried out under the immediate super- 
vision of Divisional Engineer C. S. Gowan. 



JUDGE ABTHUB P. 
GEEELEY. 

The duties of the Commis- 
sioner of Patents are severe, 
and each new incumbent of 
the office must spend a con- 
siderable length of time in 
mastering the detail of the 
office. The manifold duties 
of the position render it 
essential that the Assistant 
Commissioner shall be tho- 
roughly conversant with 
the administrative and 
judicial features of so great 
an establishment, so that 
he will be properly equip- 
ped to assist the Commis- 
sioner and take his place 
in the absence of his chief. 
In these respects the pres- 
ent incumbent. Judge Ar- 
thur P. Greeley, is well 
equipped for the responsi- 
ble position of Assistant 
Commissioner of Patents. 

Mr. Greeley is a graduate 
of Dartmouth College, in 
the class of 1883. He is a 
lawyer by profession, hav- 
ing been graduated from the law school of the Col- 
umbian University of Washington in the class of 1887, 
taking the post-graduate course at the same school 
the following year. The next year, 1888, he was admit, 
ted to practice in the District of Columbia. 

In July, 1884, he entered the Patent Office as a fourth 
assistant examiner, as a result of his standing in the 
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first examination for appointment to the Patent Office 
held under the present civil service law. Was promoted 
through the successive grades of third, second and first 
assistant and principal examiner solely on merit as the 
result of standing in competitive examinations held 
in the office. 

As an assistant examiner he served in the division of 
metal working B and electricity B, in the latter divi- 
sion having charge of the class of electric railways. 

On appointment as principal examiner in July, 1891, 
he was assigjned to a newly formed division comprising 
packing and storing vessels, advertising, etc. He was 
transferred i n 1894 to the division of instruments of pre- 
cision, and while in charge of this division for a num- 
ber of months, acted also as examiner of trade marks. 

From 1891 to 1893 he was a member of the committee 
having in charge the preparation, arrangement and 
installation of the exhibit of the Patent Office at the 
Chicago World's Fair, which involved an extended 
consideration of the development of nearly every im- 
portant art represented in the Patent Office. He was 
also a member of the committee having charge of the 
preparation and installation of the Patent Office ex- 
hibit at Atlanta. 

He is one of the first under the present civil service 
law to be appointed and advanced through the suc- 
cessive grades and to receive a presidential appointment 
on merit solely. 

The value of the civil service requirements as ap- 
plied to the United States Patent Office is illustrated 
by the appointment on April 1, 1895, of Mr. Greeley, 
of Concord, New Hampshire, a Republican in politics, 
by President Cleveland, as an examiner-in chief in the 
Patent Office. The appointment was based simply on 
the merit and ability which he had displayed in the 
previous positions he had held and demonstrated better 
than anything else could the practical application of 
ci vil service principles. During the summer of 1897 he 
conducted an investigation into abuses of Patent Office 
practice in a masterly and effective way, displaying 
judicial ability of a high order. 

During the illness of Mr. Butterworth, Judge Greeley 
had entire charge of affairs, and conducted them with 
marked ability. With the conduct of the Patent OfBce 
in the hands of such men as Mr. Duell, the Com- 
missioner, and Judge Greeley, his assistant, the in- 
ventor will know that his interests will be carefully 
safeguarded. 

■<<«>♦ 

Acetylene Explosions. 
Developments have been somewhat retarded with 
this new and we must admit excellent illuminant, by 
the various accidents which have occurred at various 
times, and under certain conditions. It must be re- 
membered that acetylene is an inflammable hydrocar- 
bon gas, and possesses, by reason of its combustible 
properties alone, certain properties common to all gases 
of this series or mixtures of the same. Explosions of 
illuminating coal gas are common and many of our 
coal mine disasters are due to the explosion of 3uine 
gases ; similarly vapors of benzine, dust from mills, fac- 
tories or coal breakers occasionally inflame and ex- 
plode under certain conditions. Therefore, the simple 
fact itself is not an exclusive property of acetylene, but 
rather that belonging to all combustible material under 
certain well defined conditions. 

The condition referred to is, that sufficient oxygen 
shall be present and intimately mixed with the gas or 
finely divided combustible to produce and support 
combustion after spontaneous or purposive ignition 
has taken place. Usually this oxygen is supplied by 
the air ; and, therefore, certain definite mixtures of air 
with various gases are explosive, the latter term indi- 
cating that combustion takes place more or less in- 
stantly, thereby generating a considerable amount of 
heat, wliicli, imparted to the gases of combustion, ex- 
pand instantly and tend to increase in volume to such 
an extent as to burst the confining vessel oi- do other 
serious damage. Thus if we have acetylene confined in 
a small gas holder such asaccouipaniessomegenerators, 
or in the generating vessel itself, it is harmless so long 
as it is not mixed with air, but as soon as any vent or 
cover is opened admitting oxygen, the mixture is liable 
to detonation when an open flame is brought in con- 
tact with it. And thus was caused all the explosions of 
non-liquefied acetylene gas which we have any know 
ledge of. Carbide is of such good quality that there 
never will be sufficient phosphorus in the gas to cause 
spontaneous combustion upon the admission of air to 
it, and should such a gas be made, it would have such 
an evil smell that the carbide wouldbe rejected ; for the 
odor of acetylene is due to the phosphureted and snl- 
|)hureted hydrogen it contains. These impurities exist 
primarily in the lime and carbon used to make the car- 
bide in the electric furnace. 

Let us now take a brief survey of some of the prin- 
cipal accidents that have occurred. In France there 
have been a number of minor explosions. While braz- 
ing a generator which they believed perfectly free from 
gas, some workmen of Paris were seriously injured, as 
the vessel was but partially empty and contained the 
requisite air and gas mixture. At Fecamp a similar 
accident was caused by a workman soldering a gas 



holder without taking the trouble to empty it. A caf6 
was destroyed at Lyons by a violent explosion due to 
the carelessness of a boy who had neglected to close a 
valve on the generator, thus allowing the gas to escape 
into the room during the night, all ready mixed for 
ignition by a candle in the morning. At Milan a fool- 
hardy inventor looked for a leak in his apparatus with 
a lighted candle — and found it, but was dangerously 
wounded in doing so. While attempting to solder a 
generator containing a mixture of gas and air, two 
workmen of Chateauroux were wounded by the result- 
ing explosion. Again, near Toulouse, a tinsmith and 
his helper were endeavoring to make a generator work, 
and by their recklessness of consequences caused an 
explosion which killed both. At Compiegne, in a gen- 
erator factory, while a generator was being tested, the 
foreman left the shop for a moment, advising his helper 
not to approach it with a light. He was scarcely gone 
before the inquisitive workman lit a candle and ap- 
proached the apparatus (the bell of which had been re- 
moved), and was killed by being struck on the head by 
a flying fragment. At the restaurant of M. Marignac, 
atPortet, in Haute-Garonne, the proprietor and another 
man attempted to clean a generator which had just 
been installed. He was removing the cover when an ex- 
plosion occurred, injuring him seriously about the body 
and legs, while his friend had his right leg maimed. 

Another phase of these explosions appears in an ex- 
plosion at the shop of M. Caron, a bicycle manufacturer 
of Paris. He sold carbide to supply the acetylene 
lamps of wheelmen. This carbide was shipped in her- 
metically sealed tin cans in wood cases, having the top 
soldered on. While attempting to open this can in the 
usual way by using a hot soldering iron, he found it 
was not hot enough and carelessly ustd the flame of a 
plumber's lamp instead. The solder melted, but there 
had been enough moisture in the air inclosed with the 
carbide to generate some acetylene gas, and this was 
ignited by the flame of the plumber's lamp. A detona- 
tion followed, and M. Caron, who was sitting on the can, 
was burned about the upper part of his body and his 
workman was hurt by flying pieces of the can about the 
head and chest. Although this differs from the other 
explosions slightly, the cause is the same — applying a 
flame or incandescent body to a mixture of gas and 
air. All could have been avoided by ordmary pre- 
cautions. 

In Germany we find similar accidents and in Eng- 
land in less degree. In the United States there are a 
few examples of note. At Rochester, while working 
about the safety valve of a galvanized iron gas holder, 
the experimenter was dangerously injured and a by- 
stander narrowly escaped. It is said that the injured 
man was bending over the gas holder and was attempt- 
ing to pull it out, evidently drawing air in at the same 
time and forming an explosive mixture. The room was 
dark and a gas jet was burning above the apparatus, 
the cause of an explosion thus being not difficult to 
trace. Similarly, at Wilmington, a boy was temporarily 
left in charge of a generator, and, finding the gas light 
growing dim, attempted to operate the apparatus. He 
is supposed to have opened the generator by unscrew- 
ing the cover, and to have taken a candle to examine its 
interior to see where the trouble was. Naturally an ex- 
plosion followed. It is thus apparent that these acci- 
dents were caused by igniting an explosive mixture of 
acetylene and air, which mixture may contain from 3 
to 50 per cent of acetylene, the maximum effect being 
obtained between 12 and 20 per cent. The range with 
coal gas is less, beginning at about 8 per cent of gas, 
and the explosive intensity is not so great. 

Acetylene should not be kept under a pressure of 
more than about 25 pounds per square inch gage pres- 
sure, and compressing directly in the generator has 
been found dangerous, as the temperature generated 
is liable to cause decomposition ; just as acetylene under 
low pressure has its one great element of danger — ex- 
plosive mixtures of air and gas — so compressed or lique- 
fied acetylene has its bete noir — temperature. 

Liquefied acetylene expands remarkably under the 
effects of temperature, about one atmosphere (154 
pounds per square inch) for a rise in temperature of 
about 2° Fah. Consequently, the heat does not have 
to be very great to cause the pressure in the storage 
flask to exceed its strength, and it bursts. The liquid at 
once expands into gas, and expands still further if it 
comes in contact with fire, or explodes with tremendous 
violence, if allowed to mix with air before ignition. 
New Haven the past year witnessed a very destructive 
explosion of a flask of liquefied acetylene. The evi- 
dence indicated that there was a leak in the valve of 
the flask caused by a fracture, and that the escaping 
acetylene was ignited by a match or candle used to 
test the regulators. The escape of gas was evidently 
larger than ordinary, causing a large development of 
flame, which heated the flask up to bursting point, and 
the shop was demolished by the resulting explosion. 
At Paris an explosion occurred in the laboratory of 
Prof. Pictet of a similar cylinder, due to improper 
handling by an employ^. 

About a month ago the works of the United States 
Liquefied Acetylene Company, of Jersey City, were de- 
molished completely by exploding cylinders of lique- 



fied acetylene. Although the' coroner's report has not as 
yet been issued, the evidence seems to point to the 
fact that a flame was seen in the room before the ex- 
plosion, apparently coming from a cylinder which had 
been partly filled with acetylene and blown out again 
to remove any air that may have been contained. This 
escaping gas must consequently have been ignited 
somehow, although the witnesses who could have told 
how were killed by the explosion. It must be remem- 
bered that acetylene gas is readily ignited by a spark, 
a lighted cigar or pipe, a red hot coal or similar incan- 
descent body, and that carelessness or ignorance of 
these conditions evidently has caused many accidents. 
After the first cylinder exploded, the burning gas 
generated such a high heat that the score of other 
filled cylinders exploded like a pack of gigantic fire 
crackers. A boiler was projected through the air to a 
distance of 200 yards, and earth tremors were felt as 
far as Staten Island. 

These explosions, all of which were more or less dis- 
astrous, must one and all be traced to carelessness. A 
careful man does not go into a cellar in which there is 
a leaking illuminating gas pipe, carrying a lighted 
candle ; neither does he tumble a can of nitroglycerine 
off a wagon or throw a lighted cigar into a keg of 
powder. With the same degree of carefulness, he will 
not approach a mixture of aii- and acetylene with a 
lighted lamp or cigar, nor will he place a flask of lique- 
fied acetylene where any escaping gas will be ignited 
or the flask itself unduly heated. 

A great deal of groundless fear has been induced by 
the above disasters. As a con.sequence we still hear 
about acetylide of copper, although experience and ex- 
periment have not corroborated the oft-repeated warn- 
ings against it. Similarly phosphureted hydrogen has 
caused much disquietude, but thus far no harm has 
been traced to this substance. However, when the car- 
bide is unusually impure, the gas will have a very de- 
cided fcetid garhc odor, and the products of combus- 
tion, when not permitted to escape, may cause discom- 
fort while breathing it. American carbide is quite free 
from this defect, and owing to the small consumption 
of this gas (one-half cubic foot for a twenty-five candle 
power light as compared with five cubic feet of illuminat- 
ing coal gas), the formation of vitiated air is slow in 
comparison. When breathed it is not so poisonous as 
coal gas. And we may safely state that, if we observe 
the two necessary precautions of low temperature and 
keeping an open flame away from the generators and 
gas holders, this gas is perfectly safe to use. 

Therefore, generators should be located in well ven- 
tilated places, preferably out of doors, and should be 
opened for filling and cleaning only by daylight. 
Liquefied acetylene is scarcely a safe form to use this 
gas in, as the pressure necessary for liquefaction is at 
least sixty-eight atmospheres — a pressure that in itself 
is dangerous and admits of no defective apparatus. 
Acetone as a solvent has not as yet received sufficient 
application to judge of its possibilities. 



iniscellaneons Notes and Receipts. 

Cleaning Lenses. — For cleaning optical lenses the 
AUgem. I. f. Uhrmacherkunst recommends vegeta- 
ble pith. For this purpose the medulla of rushes, 
elders, or sun flowers is cut out, the pieces dried and 
pasted singly alongside of one another upon a piece of 
cork, whereby a brush-like apparatus is obtained which 
is passed over the surface of the lens. For very small 
lenses pointed pieces of elder pith are employed. To 
dip dirty and greasy lenses into oil of turpentine or 
ether and rubbing them with a linen rag, as proposed 
by the above journal, seems hazardous, because the 
Canada balsam with which the lenses are cemented for 
the purpose of achromatizing might become dissolved. 
One had better carefully wipe off the lenses with a soft 
linen lag dipped in oil of turpentine, etc. 

To Render Fabrics Fireproof. — 16 pounds pure am- 
monium sulphate, 5 pounds pure ammonium carbon- 
ate, 6 pounds boracic acid, 4 pounds pure borax, 4 
pounds starch or | pound dextrine or gelatine, 200 
pounds water. Into this liquid the fabrics are dipped 
at 86° F., so that they are well saturated ; then they 
are wrung out lightly an<l suflBciently dried for ironing. 
The quantity of the starch or the dextrine and gelatine 
may be changed accorciing to the degree of stiffness 
the scuffs are to possess. One quart of the liquid will 
impregnate about fifteen square yards of stuff. — FSrber 
Zeitung. 

Weatherproof Coating f or Diaphanies. — For producing 
this weatherproof coating proceed as follows : Unite by 
shaking 100 parts absolute alcohol and 2 to 3 parts of 
thick turpentine and after the latter has dissolved add 
about 5 parts of camphor. Now add about 10 parts of 
pyroxylin which has been moistened with a mixture of 
10 parts of glacial acetic acid and methylic alcohol and 
soaked lightly into the above described solution. The 
whole is allowed to settle in the warm, whereby the 
parts of water which are contained in the ready product 
can separate out. The supernatant liquid is ready for 
use. A picture provided with this coating is said to be 
impervious to all influences of the weather and to be 
able to even withstand slight mechanical actions. 
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THE SFIDEB AND THE FIT.* 
This is one of the most interesting of the series of 
tricks which depend upon mirrors, and of which the 
"Decapitated Princess " is a type. When the curtain 
rises, the scene shows a gentleman's country house set 
upon the embanlcment and surrounded by grass plots 
andlshrubbery. This is painted scenery such asis usually 
used in theaters. The house is approached by a set 
of stone steps which are built out from the scene 
proper, or, in other words, the drop. These are what 
is known in theatrical parlance as " practical " steps ; 
that is, they may be ascended. The steps are in- 
cased by side walls, and these walls are surmounted 
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THE ILLUSION EXPLAINED. 



by vases of flowers and handsome lamp posts. The 
steps lead to the doorway of the house ; the door is also 
" practical," and can be opened and shut. The story 
runs that the house was deserted for such a long time 
that the steps were covered by a gigantic spider's web, 
and the spectator is surprised to see this web, which 
extends from post to post and to the side walls of the 
steps. 

In the center of this gigantic web is seen a spider's 
body with a woman's head. The steps leading to the 
doorway of the house are open, and a person starts to 
descend, but stops on seeing the spider, and retreats 
after taking three or four steps down the stairs. This 
adds greatly to the illusion, as it looks as if it could 
not be produced by a mirror. You can see both above 
and below the head, and the steps may be seen at any 
angle you choose. The puzzling part of the trick is 
the question of the whereabouts of the lady's body. 

Reference to our second and third engravings will 
give the secret of the trick. The mirror lies at an 
angle of 45° and runs from the base of the posts to the 
rear of one of the treads of the lower steps. The mir- 
ror extends the full width of the steps. A semicircular 
hole is cut out of the 
center of the mirror, at 
the top edge ; this is to 
receive the lady's head. 

The spider's body is 
fastened to the network 
of rope ; the lady has 
simply to affix this body 
to her head, and the 
illusion is complete, as 
the body of the lady is 
concealed behind the 
glass. The mirror re- 
flects the lower steps, 
so that this reflection 
really appears to be a 
continuation of the 
steps, and the entire 
flight seems unbroken. 
Wlien the person ap- 
pears at the door and 
descends the steps, he 
must be careful not to 
come below the line of 
reflection, as his legs 
will not be visible. The 
top edge of the glass is 
concealed by a rope of 
the web, as it is direct- 
ly in front of it, and 
for safety is usually 
cemented to the glass. 

In our diagram. No. 1 
represents the steps ; 2, 
the mirror ; 3, the web ; 

and 4, the lady. This trick requires the most careful 
preparation and adjustment, but when this is accom- 
plished, the results are extremely satisfactory. 



Wlllonr Culture In Europe. 

Europeans cultivate willow alongside of wheat. 
France leads, and Germany and Holland stand high 
in willow culture. In Germany there are 40,000 per- 
sons engaged in making willow baskets, and 50,000 
acres of land are used in growing the willow for them. 
The culture of the willow is the simplest thing in the 
way of cropping. A twig stuck into the moist ground 
is all that is required. Nature does the rest. For fine 
basket work Salix amygdalina is the queen of willows, 
although Salix purpurea and viminalis are also exten- 
sively used. .In France the willow grower does not 
hesitate to plant good wheat lands in willow. In 
regions where lumber is scarce baskets replace cases, 
boxes and trunks. In the region of La Tremblade 
and Arcachon there are large plantations of willows 
and factories for the manufacture of rough baskets in 
which to ship their famous oysters. It is in the Low 
Countries the willow is used most. Itjserves for baskets 
of all kinds, fences, cattle racks, wagon tops, trunks, 
boxes, and even the signals along the river are painted 
willow wickerwork. From its wood they make their 
indispensable sabots, or wooden shoes. It serves still 
another purpose ; when planted alongside their many 
dikes, it holds them in place and it constantly catches 
the sediment, increasing the depth and fertility of the 
soil. The beneficial effects of willows along the banks 
of streams and rivers cannot be overestimated. The 
fertile soils washed down from the farm lands, instead 
of flowing into the sea, are caught by the willows along 
the shore. In that way streams are narrowed and 
consequently deepened. Away up in the mountains 
in France, where, owing to deforestation, the streams 
rush with much destructiveness down the steep moun- 
tain sides, they wind willow twigs in the shape of a 
hammock and throw it across the stream. These 
twigs soon sprout, take hold of the soil and force the 
stream to move in a zigzag way. 

: ■♦«»»» 

Odor mixture. 

The relation of elementary sensations to the sensa- 
tion of their compound has given rise to much theo- 
retical discussion. In the senses of sight and hearing 
it has also been the subject of considerable experi- 
mental work. The laws of color mixture have long 
since been formulated, and the sequence of the color 
series, like that of the tone series, is well known. In 
the domain of smell, owing to practical difficulties that 
attend the investigation, little progress has been made. 
Certain odors stand marked as qualitatively distinct, 
but their relations to one another and the arrangement 
of their "shades" into a single graduated series has 
never yet been satisfactorily demonstrated. On the 
other hand, it has been shown that odor mixtures (of 
many odors, at least) give rise to new and qualitatively 



gether give rise to a blended sensation, each element 
of which may be sensed separately at will. In some 
compounds, again, one element predominates so strong- 
ly that the other is wholly indistinguishable. 

Nagel has lately taken up the investigation by a dif- 
ferent method — that of simply sensingthe various com- 
pounds without fatiguing the organ of smell. As a re- 
sult of his investigations he concludes that odor mix- 
tures without exception follow the law of color mix- 
ture. When one element of a compound extinguishes 
the other, it is because the former is of far greater in- 
tensity ; but by reducing this intensity sufficiently a 
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DIAOBAM SHOWING ABBANGEHENT OF MIBBOB. 

combination is at length reached in which the two 
unite to form a true mixture. He therefore takes ex- 
ception to the earlier view, and believes that any two 
odors can be mixed in such proportions as to produce, 
at least momentarily, the sensation of a simple odor, of 
a quality distinct from the components. Whether the 
new odor is sensed as such permanently, or not, de- 
pends on the condition of the sense organ; if the latter 
is less fatigued for some of the elements than for others, 
the former will gradually tend to predominate. The 
true color mixture — that in which none of the elements 
predominate — " resembles each of its components, with- 
out, however, being like them." Thus the principles 
of odor mixing, according to Dr. Nagel, are similar to 
those of color mixing ; and the correspondence ex- 
tends, as far as the author's observation goes, to the 
law of intensity ; the intensity of an odor mixture is 
never stronger than that of its components. The 
author has found several pairs of odors that are more 

or less complementary 
'i and produce an almost 
odorless mixture, 
though he has never 
succeeded in reaching 
I this limit. As regards 

the arrangement o I 
simple odors into a 
series. Dr. Nagel's ex- 
periments do not tend 
to verify the clasbili- 
cations hitherto pro- 
posed ; but he does mit 
venture upon a classifi- 
cation of his own, since 
he has been unable to 
discover any odors 
which can be regarded 
as really "elementary." 
— American Naturalist. 



Mont St. Michel, on the Breton coast, is likely to be 
spoiled from an artistic standpoint, as the department 
authorities are planning to build a railroad to the 
mount from Pontorson, the road running over the dike 
and on the ramparts, and the station being at the foot 
of the mount. 

•Copyrighted, 1897, byMunn & Company. From '* Magic : Stage lUu- 
eioDS and Scientiflc Dlrenions, iDcIadinj; Trlclc FbotoKrapby." 



THE SPIDER AND THE FLY TRICK. 

simple odors, thus resembling the color mixtures rather 
than the accords of tone combinations. Zwaarde- 
maker, in a recent work, gives a series of nine distinct 
classes of odors, into one or the other of which he 
thinks any particular odor can be placed. He resolves 
compound odors into elements belonging to two or 
more of these classes. When the organ of smell is 
fatigued for one class of odors, the remaining elements 
in tlie compound are sensed, and if the compound con- 
sists of but two elements, they may readily be distin- 
guished by this means. Both this author and Aron- 
sohn, an earlier writer, speak of certain odors which do 
not combine to form a mixture, but when placed to- 



A PROCESS for spray- 
ing cloth with dye liquor 
for producing ornamen- 
tal effects has been 
brought forward by W. 
Grinishaw, a manufac- 
turing chemist of Man- 
chester, England. The 
arrangement is charac- 
terized by entire simpli- 
city, a revolving or re- 
ciprocating brush being 
so adjusted in the ma- 
chine that a bar catch- 



es its bristles or wires momentarily, and when these are 
released they dash the colors on to the fabric. In prac- 
tice troughs are employed containing the colors, to each 
trough being fitted a brush in conjunction with a bar or 
roller. The fabric or material to be ornamented is so 
guided as to travel over or in front of the brushes, the.se 
being mounted so that their bristles come in contact with 
the color and carry some of it forward until they momen- 
tarily catch against the stationary bar or roller, and as 
soon as released spray the colors on to the fabric in the 
form of a colored rain. The fabric may be printed in 
an ordinary printing machine, either after or before the 
spraying operation, and with any suitable pattern. 
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RECENTLY PATENTED INVENTIONS. 
Rotary Engine— Horace J. McLoed, 

Louisiana, Mo, This invention provides an engine liav- 
ine; liigh and low pressure cylinders, each containing a 
piston with radially movable wings, and with steam pas- 
sages leading fromone to the other. The pistons are car- 
ried on hollow shafts, one shaft serving as a steam supply 
and the other as a steam exhaust, the first piston having 
passages leading from the steam supply to the periphery 
of the piston, and also a passage leading to the remain- 
ing piston, whereby the latter may be driven by the 
exhaust steam from the first piston. 

Hot Water and Steam Boiler.— 

Eugene S. Manny, Montreal, Canada. This invention 
affords a vertical sectional boiler of simple and inexpen- 
sive construction, adapted for use as a hot water or steam 
boiler, and designed to secure a perfect circulation of 
both heat and water. The water sections are located 
between the fire pot and dome, and the intermediate and 
lower sections have central fire openings over the fire pot, 
with return and offtake openings for the products of 
combustion at their sides, the crown section being pro- 
vided only with offtake openings for the products of 
combustion communicating with those of the lower water 
sections and with the dome. 



ICnil WR)' Appliances. 

Car Coupling.— Christopher Dutch- 
burn, Highfield, Canada. According to this invention 
pins and links used as a coupling are operated by means 
of rock shafts mounted at the ends of the cars and ex- 
tending to the sides, obviating the necessity of trainmen 
passing between the cars. A ledge extends out from one 
side of the throat of the coupling head, and a plate 
sliding horizontally through the coupling head supports a 
pin out of the throat, while a wing pivoted to the outer 
side of the coupling head is attached to the plate, the 
ledge overhanging the wing, and a spring pressing the 
wing to hold the plate inward. A transverse shaft car- 
ries cams to lift the links, the pushing of a link into an 
opposing coupling allowing the pin to drop into engage- 
ment therewith. 



Electrical. 

Telegraphic Signal.— James Nicol- 

son, Buenos Ayres, Argentina. To simplify telegraphic 
messages, especially in longdistance submarine work, and 
also to facilitate heliography, and render mistakes less 
likely in connection with special code words, this inven- 
tor has patented a system according to which the vowels 
and accented vowels are made by an uneven number of 
elementary motions, or dots and daahes, and the conso- 
nants by an even number. The inventor has likewise 
copyrighted, in this country and England, a code book 
especially advantageous for transmitting cipher dis- 
patches. 



ininin^, Etc. 

Mining Drill and Channel Cutter. 

— Jolin P. Paynter, Topeka, Kan. This invention covers 
an improvement on a former patented invention of the 
same inventor, providing a new drill and cutter arranged 
to cut a narrow opening or slot in a seam or underneath 
the coal, and remove the cuttings from the seam, to en- 
able the miner to easily wedge or break down the coal 
above. The frame of the device travels on a single 
track, and id adapted to swing sidewise and up and 
down with the track as a fulcrum, in combination with 
an air-operated motor and flexible connections, while the 
frame carries an outwardly extending cutting arm hav- 
ing rad»al teeth, behind which is a spoils conveyor. 

Catching Waste Products from 

Lead Smelters.— John B. Sergeant, Joplin, Mo. Lead- 
ing from the lead smeltery to the smoke stack, according 
to this invention, is a special form of trail or conduit in 
which is introduced a perforated pipe arranged to eject 
a spray of cold air into the gaseous current through the 
trail for cooling the gaseous products of the smeltery 
and .causing them to settle and precipitate. The cooling 
of the fumes and waste products in the manner provided 
for is designed to condense and throw down all the 
metallic substances while allowing the gases to escape. 



ITIecliaiiical. 

Wrench.- Jacob S. Have and Francis 

M. Humphrey, Pendleton, Or. This wrench has a tub- 
ular shank provided with guideways and with longi- 
tudinal spring tongues having teeth or projections at 
their free ends, while a longitudinally sliding handle 
section is provided with a shaft having rows of serra- 
t ons, and so joumaled that it may be turned to set the 
serrations into and out of engagement with the spring 
tongues, thereby facilitating the adjustment and locking 
of the sliding jaw in any desired position. 

COMBINED Wrench and Nippers.— 

John Rosendahl, Delhi, Minn. For use especially in 
connection with carriages and other vehicles, this tool is 
made with two levers to swing toward and from each 
other, and carrying racks which serve to actuate a 
ratchet wrench, and also have edge portions which form 
nippers. The two levers are pivoted on a frame in 
which is mounted a shaft carrying a gear wheel meshing 
with the rack bar carried by each lever, while a second 
gear wheel, loose on the shaft, meshes with a ratchet 
disk fixed to the shaft, there being a revolubly mounted 
wrench head driven from the second gear. 

Tool Handle.— Huiro A. Zeckendorf, 

Tucson, Arizona Territory. This invention provides a 
handle designed to be self-locking when placed on the 
tool, the handle being more firmly locked on the tool, 
such as hammer or ax, according to the more violent use 
of the tool. A transverse opening is made from side to 
side in the eye of the tool, and the handle is made with a 
tapering slot from its outer end, forming a wedge-shaped 
socket, vrith larger inner end, in which a wedge is inserted 
when the handle is placed on the tool, the wedge being 
secured in place by keys passed through the transverse 
opening. 

Plane. — John N. Schneider, Mendota, 
ni. In hand planes this invention affords a tool in which 



the bit Is automatically retired from its cutting position 
during the back stroke, a novel mechanism being also 
provided for the adjustment of the bit, which may be 
regulated while in use without removing the hands from 
the handle. The bit stock is pivoted in the plane stock, 
and the handle is designed by itw rotation to regulate the 
adjustment of the bit stock, and to automatically throw 
the bit into operative or inoperative positions as the pres- 
sure is directed to propel or retract the plane. 

Lubricator.— Car) Geier, Oberlang- 

enbielau, Prussia, Germany. To supply a lubricant to 
machinery in motion, making the supply dependent on 
the speed of the parts, is the object of this invention, 
which provides means for regularly supplying the lubri- 
cant, and to operate an alarm when the supply in the 
storage tank has become nearly exhausted. Within a 
lubricator tank connected by suitable channels with the 
machinery to be lubricated is a float, the latter being so 
arranged in connection with a hammer and bell that, as 
the float nears the bottom of the tank, the hammer will 
be caused to continuously strike the bell. 



Agricultural. 

Grain Lifter for Mowing Ma- 
chines.— wiiheim Jager, Kankendorf, Germany. To 
secure the reliable and uniform operation of the cutters 
of mowers and harvesters, this invention provides devices 
to raise the stalks to an approximately upright position, 
in case they have been bowed down by rain or wind, 
thus enabling them to be cut as near the ground as pos- 
sible. On the stubble side of the cutter is a lifting arm 
extending lengthwise of the machine, and rakes to 
gather the cut grain are pivotally connected to supports 
adapted to travel over the arm, chains connecting the 
free ends of the supports to the rakes to limit the move- 
ment of the supports. 



IVIiscellaiieouB. 

Indicator for Oil Wells. — Oliver 

H. Burdett, New Athens, Ohio. For use in weak wells, 
and more especially for indicating the direction of an 
oil pool from the well, to enable the operator to drill a 
second well accurately into the oil source, this invention 
provides devices to be let into and removed from the first 
weak well to indicate the direction of flow of the oil. 
The indicator comprises a perforated casing in which are 
arranged one or more vanes to be acted on bj the flow of 
the oil, the casing also holding a compass and means 
for locking the vanes and the needle of the compass in 
position. 

Fence.— Eojil M. Koi^ka, Adrian, Mich. 

According to this improvement, while the horizontal or 
strand wires are securely fastened to the posts or pickets, 
ample provision is made to allow for the expansion and con 
traction of the strand wires without damage to the posts. 
The strand wires are formed with three bends at each 
post, and a lock made of a single piece of spring wire is 
bent to form end loops and transverse hooks, the strand 
wire extending through the loops, around the post and 
around the hooks, thus allowing the strand wire to read- 
ily expand and contract -without affecting itfl fastening to 
the post. 

Traction Wheel —Adam and John 

Smith, Blissville, III. For traction engines or sim- 
ilar vehicles this invention provides a wheel with mud 
shoes and a simple means for automatically moving the 
shoes into position relatively to the rim of the wheel to 
serve as teeth in mud or soft roads, the shoes being mov- 
able into the rim of the wheel while traveling over hard 
roads or bridges. The shoes are pivoted in recesses ex- 
tending through the rim of the wheel, rock shafts 
mounted in frames secured to the spokes of the wheel 
having connection with the shoes, while holding arms 
.extended from the shoes are adapted to be engaged by 
tappet fingers to move the shoes in or out. 

Lifeboat. — Edwin Verburjr, Grand 

Rapids, Mich. The hull of this beat has the usiial life- 
boat form, with water tanks along its sides and air cham- 
bers at the BUiva and stern, and is provided with a sec- 
tional centcrboard; but, instead of being propelled by 
oars, the boat is provided with a screw propeller which 
rotates in an opening at the rear of the centerboard, the 
propeller shaft having a uni\ersal joint connection with 
a driving shaft on which is a bevel gear engaging with 
bevel gears on a countershaft, to propel t he boat forwani 
or backward, there being at each side of the trunk a 
series of connected crank shafts operated by foot pedals 
similar to those of a bicycle. Provision is made for eight 
operators, four on each side, and all facing the direction 
in which the boat is to be propelled. 

Box Former.— John C. Titus, Nor- 
folk, Va. This invention covers an improvement in 
machines for making boxe* for holding berries, grapes, 
etc., providing novel constructions and combinations of 
parts to permit the proper presentation of opposite end 
and side portions of the box to the stapling devices. 
The former is made with a slideway having opposite end 
bearing portions, and the center is arranged to elide 
along the center portion and turn in the end portions, the 
former having a plate with end-bearing portions and a 
connecting slot, the center turning and sliding in the 
slot to bring the respective portions of the box in proper 
position to the staple-setting devices. 

Check Sprino.— Fred M Walker, San 

Antonio, Texas. To prevent sudden pulls on a horse's 
mouth and also to lessen undue tension on the several 
parts of the harness, this inventor provides a check 
spring formed of a single piece of wire into a spring 
coil, one end having an eye for attaching the check rein 
and the other end an eye for connection with a terret. 
The end of the ten et eye terminates in a loop which ex- 
tends through the coil and straddles the shank of the 
rein eye, to limit its outward movement, the return 
member of the loop having its end extended over the 
terret eye to form a guard therefor. 

Cutting and Stamping Cigars.- 

Bernard Sheldon, Brooklyn, N. Y. To print or stamp 
upon a cigar and cut off it« ends, according to this in- 
vention, the cutting and stamping mechanism are con- 
nected and operate together, the cigar being held firmly 
on the table by a clamp, butso as not to injure the 
cigar, ^^he type with which the cigar is stamped extends 



through an opening in the table, the covering being auto- 
matically carried over the opening when the clamp is 
released, preventing any trimmings from the cigar fall- 
ing on the stamp. 

Corset Clasp.— William W. Lasker, 

Brooklyn, N. Y. To faciQtate fastening the front meet- 
ing edges of corsets, according to this invention, one of 
the stays is made with beaded lugs and the other with 
clasp sections comprising pairs of guide plates, movable 
through which are clasp bars, the plates having slots to 
receive the heads of the lugs, and the bars being moved 
automatically when the stays are forced together with 
the lues in the slots. The clasp cannot be acciJentally re- 
leased, but facilitates the ready fastening and unfasten- 
ing of the corset. 

Pocket Book. — Frederick Hassel- 

berger, Newark, N. J. This pocket book, when opened, 
has a flat-bottomed compartment, thus rendering coins 
placed in it more accessible. The side walls are composed 
of or contain stiffening material, and the lining is so 
fitted that when the pocket book is opened the bottom 
portion of the lining rises toward the top to form a 
broad, level surface. 

Tea or Coffee Pot.— Leonard L. 

Dick, Boston, Mass. The covers and handles of tea and 
coffee 5>ots are, according to this invention, made ad- 
justable, to be locked in position when in use, a*nd 
therefore less liable to breakage than is ordinarily the 
case. At the side of the pot are vertically arranged lugs 
with holes therein to receive the top and bottom of the 
handle, a spring holding the handle in such locking en- 
gagement, and on the under side of the cover are spring- 
pressed bars passing through slots in the cover and 
adapted to engage a flange in the under side of the top 
opening of the pot. 

Store or Counter Stool— Albert R. 

Milner, Canton, 0. According to this invention, a 
bracket secured to the base of a counter is provided 
with an opening in which is pivoted the lower end of a 
curved arm, to the top of which is attached a stool, 
adapted to be swung out a suitable distance to afford a 
comfortable seat in front of the counter, or to be swung 
inward under the front edge of the counter to be out of 
the way when not in use, a stop in the bracket limiting 
the outward movement of the stool arm and a spring 
holding it turned under the edge of the counter. 

Crate.— John F. East, Norfolk, Va. 

For the ventilation of berry and other crates, especially 
those handled in refrigerator cars, this invention provides 
a ventilated elastic bottom having side bars projecting 
downward and forming an air space, the bars being re- 
cessed or rabbeteii to receive the uprights and rails, and 
the bottom strips being spaced apart corresponding with 
the spaces between the cups in the crate, while the base 
bars are seated in the sill bars. The cra'.e is designed 
to be as strong as the ordinary heavy solid bottom crate. 

Invalid's Chair.— Juana G. Yznaga, 

Brownsville. Texas. This chair has arms projecting 
forwardly over the seat, pillars resting on the seat sup- 
porting the outer irf)rtions of the arms, while a table 
composed of end and top plates Is attached to the chair 
in a manner adapted to support dishes, books or any 
kind of work. A drawer is also provided for the recep- 
tion of small articles, and posts extended upward from 
the table and connected by a cross bar form a rest for 
books and also a support for skeins of yam to be wound. 
A foot rest attachment is readily added or removed. 



Designs, 

Thill Coupling Plate.— Charles T. 

Redfield, Glenhaven, N. Y. The body section of this 
plate is curved and has an opening containing, a tongue, 
there being end members at an angle to the body, one of 
the members being longer than the other and having a 
reverse curve. 

Puzzle Box. — Ernest F. Elmbers. 

Chicago, 111. This design comprises a rectangular base 
with a border at its edges, and with partitions of peculiar 
form and disposition, forming irregular mazes. 

Covers for Pocket Books or Card 

Cases.— John Mehl, Jr., Jersey City, N. J. Five design 
patents in the same line have been issued to this inventor, 
the first one of which is for depressed or intaglio de- 
lineations, forming a diamond panel at the center of 
the cover, with quadrantal comer panels, and segmental 
panels and small diamond panels between the comer and 
the central panels. The second design comprises em- 
bossed angular comer panels and groups of radiating 
depressed or intaglio lines, the lines of each group being 
converged at different panels. A third design has two 
embossed comer panels, each with straight outer edges 
and an inner edee formed with scallops meeting at the 
center of the panels Another design has embossed 
corner panels with straight outer edges at angles to each 
other and a waved inner edge connecting the outer edges, 
the waved edge of each panel being; decorated with a 
bead- Still another designhas an embossed panel at the 
end of the cover, the inner edge of the panel having a 
headend compound curved lines extending to opposite 
.sidesof the cover. 

Note.- Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

NEW BOOKS, ETC. 

Whittaker's Mechanical Engineer's 
Pocket Book. By Philip R. Bjor- 
linp:. New York: The Macniillan Com- 
pany. Pp. 877. Price $1.75. 
A great fund of carefully selected information likely to 
be at any time needed by the mechanical engineer is 
here presented in neat and compact form, printed in 
good sized, clear type, and well arranged for ready refer- 
ence, a material aid to which is furnished in agoofi index. 
An engineer who wishes to keep up with the times will 
find in this hand book much matter relative to the more 
recent practice in his profession, as well as the standard 
tables and formnlee always needed for reference. 



" A BRIEF FOR THE CIGARETTE." 

BY CYRUS AXDBICH. 

The paper cigarette, against which so much has been 
said and written, has an able champion in W. H. Garri- 
son, whose address on the subject before the Medico- 
Legal Society at its last meeting attracted considerable 
attention. The current issue of the Medico-Legal Jour- 
nal contains the fuil text of this paper, entitled ''A Brief 
for the Cigarette," and in it Mr. Garrison has brought a 
strong array of facts to shatter, what he termed, the 
"unreasonable prejudice which at present exists against 
the paper cigarette," and was certain that the investiga- 
tions of professional men of science would only em- 
phasize the results at which he had arrived. 

The annual output of cigarettes for 1897, he said, was 
four thousand millions, and if it is the malign and wicked 
thing which ite opponents claim it to be, its manufacture 
and sale should be suppressed as dangerous to the public 
health. 

Apparently all the agitation against the fragrant cigar- 
ette was bom in prejudice like that other similar fiction, 
" chloroforming " or *' poisoning from canned meat." 

Prof. H. W. Wiley, chief chemist of the United States 
Department of Agriculture, at Washington, analyzing 
that brand of American cigarettes which is used by more 
than one-half the cigarette smokers of the country, finds 
that a cigarette is made of 1-0926 grains of tobacco en- 
veloped in a wrapper of paper weighing (J'038 grain. 
In other words, one pound of tobacco will furnish fillers 
for 416 cigarettes and one pound of cigarette paper will 
serve to envelop 12,000 of these fillers. One twenty 
sixth of an ounce of tobacco in a paper one by three 
inches in size and weighing seven one hundredths of an 
ounce is a cigarette. Just tobacco and paper 1 

What kind of tobacco ? Prof. Willis G. Tucker, of 
the Albany Medical College, and analyst of the State 
Board of Health, says in his ninth annual report : 

" Cigarettes are generally made from tobacco of good 
quality. Sensational statements that they are prepared 
from the filthiest tobacco and dirtiest refuse are not 
worthy credence, and can be easily refuted." 

Prof. Wiley says that in many samples purchased in 
the open market he failed to find any trace of arsenic or 
opium or any of its active principles. Prof. Tucker pre- 
pared for his work of analysis by searching the medical 
text books and journals, and couldnH find even a state- 
ment that these foreign substances were employed. 
Dr. F. G. Payne, State Chemist of Georgia ; Profs. 
Robert and Albert M. Peter, of Lexington. Ky.; Prof. 
James Dewar, of Cambridge ; William Odling, of the 
University of Oxford ; and C. Meymott Tity. of " For- 
ensic Medicine," London Hospital, join with those 
named in pronouncing the American cigarette free from 
opium or arsenic. 

Then comes the third bugaboo— that of inhalation of 
the smoke ; which called forth an answer from Sir 
Henry Thompson, who said that the cigarette was the 
leaet injurious form of smoking, and Meyer Dutch 
wrote that " the inhaled smoke rarely passes beyond the 
bronchi, very little ever entering the air vesicles." 

Thus science lays another robust falsehood in the dust. 
The cigarette smoker may henceforth enjoy his rings of 
smoke in peace of mind. 
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Marine Iron Works. ChicaKO. Catalogue free. 

*'U. S." Metal Polish. Indianapolis. Samples free. 

Gasoline Brazing Forge, Turner Brass Works. Chicago 

Vankee Notions. Waterbury Button Co.. Waterb'y, Ct. 

Handle & Spoke Mchy. Ober Lathe Co., Chagrin KaJls.O. 

Power Hammers manuf d by Jenkins & Lingle, Belle- 
fonte. Pa. 

Ferracute Machine Company, Bridgeton, New Jersey, 
make a specialty of Minting Machinery. 

Improved Bicycle Machinery of every description. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 

Concrete Houses — cheaper than' brick, superior to 
stone. *' Ransome," 757 Monadnoek Block, Chicago. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engme is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, |4. Munn & Co., publishers, 361 Broadway, N. Y. 
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though we endeavor to reply to all either by lettei 

or in this department, each must take his turn. 
Bii yers wishing to purchase any article not advertised 
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Sclentlflc American Supplements referred 
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(7331) D. H. A. writes : Please explain 

the derivation of one volt = 10^ dynes, one ohm = 10^ 

1 
ergs, and one ampere = — abs. unit. Now, don't refer 

10 
me to Hopkins' "Experimental Science" or Thomp- 
son's " Dynamo Electric Machinery," as 1 have both, 
and they both fail to give an explanation. Don't 
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be afraid of giving any calculus or mathematicst 
as I am a Graduate of the course in civil en^neeringf 
of Cornell University. A, Your inquiry regarding 
the value of the volt, ohm and ampere in C, G. S. 
unite does not come within the scope of either of the 
valuable practical works you name, viz., Hopkins' " Ex- 
perimental Science" or Thompson's " Dynamo Machin- 
ery." As well go to a cook book for the theory of diges- 
tion. The C. E. course in Cornell gives the answer toyour 
qaestion in second term. Sophomore year. You might 
have learned it then. Both our time and space are too 
valuable to give elementary instruction in the theory of 
electricity. We refer you to " The Elements of Physics," 
by Prof. Edward L. Nichols, of Cornell, Vol. 3, " Elec- 
tricity and Magnetism," price $1.50; " Absolute Meas- 
urements in Electricity and Magnetism," Gray; larger 
edition in 2 vols., price $9.50. "Treatise on Electricity 
and Magnetism," J. Clerk Maxwell; 2 vols.; price $8. 
This should be read with " Notes on Recent Researches 
in Electricity and Magnetism," by J. J. Thompson; 
price $4.50; as this last is a sequel to Prof. Maxwell's 
book. We may point oat the fact that your statement of 
the question is not correct. The volt is not equal to any 
number of dynes; but 1 volt = 10^ absolute units of dif- 
ference of potential, orE. M. F.. and 1 absolute unit of 
difference of potential exists between two points when it 
requires 1 erg of work to bring 1 unit of + electricity from 
one point to the other against the electric force. You 
make a similar error of statement regarding the ohm. 
Your definition of 1 ampere is correct, since 

1 volt 108 1 

1 ampere = = — = — = 10 -* . 

1 ohm 10» 10 
The books named above give, as you request, the mathe- 
matical treatment of the subject, and are the best to be 
had in English. 



TO INVENTORS. 

An experience of nearly fifty years, and the prepara- 
tion of more than one hundred thousand applications 
for patentsat homeand abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for proeurniK patents everywhere. 
A aynopsis of the patentlaws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office Scientific American, 
361 Broadway, New York. 
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For which Letters Patent of the 
United States were Granted 

JANUARY 25, 1898. 

AND BACH BBARINQ THAT DATB. 
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Acetylene generator, H. J. Bell.. 



Advertising device. Smith Jc-Isgrig 598,028 

Air brake release rod, R. H. Catlett -«-'." 



, 597,937 
. 598,028 
. 597,81* 



Alarm. See Bicycle alarm. 

Alloy, manufacture of chrome steel, Wheeler & 

Slocum 597,869 

Armature winding machme, C. Eickemeyer 597,816 

Artery clamp, C. B. Perry 597,913 

Asphalt, treating, W. S. Wilkinson 597,892 

Auger bit, S. Smith 597,750 

Automatic brake, A. McGlathery 598,000 

Automatic gate, M. C. Mason 597,995 

Axle box lid, car, N. H. Davis 597,800 

Axle, lubricating, G. M. Mather 697,910 

Barrelhead, J. D. Copperfleld 597,798 

Battery grids, manufacture of storage. W. W. 

Griscom 597,848 

Beating engine bed plate. Max field & Lovejoy.... 597,885 

Bed, O. S. Foster 597,899 

Bedclothes clamp, L. M. Lownes 597,805 

Bedstead. Ij. Coburn 597,876 

Bee catcher, B. Arrington 597,934 

Bicycle, W. J. Pugh 598,058 

Bicycle alarm, b\ J. Heilborn 597,829 

Bicycle brake, B. D. Anderson 597,932 

Bicycle brake and alarm, A. M. Schutz 597,863 

Bicycle chain guard, W. S. Noyes 598,056 

Bicycle dress guard, B. P. Turner 597,867 

Bicycle gear, differential, Cohen & Woltereck 597.877 

Bicycle handle bar, adjuatable, E. S. Hall 597.801 

Bicycle lamp holder, J. W. Bragger 597,947 

Bicycle propelling mechanism, E. Slip pern 598,026 

Bicycle racks, electrically actuated lock for, Wal- 

Btrom & Erickson 697,891 

Bicycle stand, E. H. Webster 598,040 

Bicycle support, C. W. Rogers 598.009 

Blasting compound. W. P. Ferguson 598,064 

Boiler furnace, T. Weinhart 598,061 

Boilers in case of rupture of pipe, apparatus for 
preventing escape of steam from, L. M. V. 

Blanc 597.810 

Book holder, A.C. Bisbee 597,704 

Book marker, leaf holder, and paper knife, com- 
bination, E. Apperley 597.796 

Boot or shoe rack, S. L. Saunders 597,862 

Bottle, antirefllling, L. Felurab 597,898 

Bottle, non- refilling. D. A. Gilliom 597,767 

Bottle stopper, B. T. Knight 597,852 

Bottle stopper, G. Koch 598,050 

Bottle stopper remover, B. R. Buhrman 597,874 

Bottles, stoppering device for preventing refill- 
ing, Midson & Schroeder 597.998 

Bridge, draw, W. I* Sampson 598.012 

Bruati, G. B. Beiderhase 597,873 

Brush holder, scrubbing, W. Putman 598,008 

Burglar alarm system, electric, C. Coleman. 

598,049, 598,063 

Burial casket shipping case, C. O. Forbis 597,714 

Button, tack fastened, Shipley & Hyde.. ..598,021, 598,022 

Camera, roll holding, E. P. Pasquier 597,857 

Can opener, W.R. Gluyas 597,768 

Can opener. E. S. Lefier 597,724 

Can opener, rotary, W. Gregson 598.065 

Canceler and postmarker, stamp. Holmes & Milam 597,981 
Cane, etc., device for transporting and weighing, 

A . S. Hallidie , 597.904 

Car and locomotive replacer, G. A. Bull 597,951 

Car brake, emergency, P. Casey, Jr 597,813 

Car brake, street or railway, J. A. Hughes 597,772 

Car coupling, J. P. Runkel 597,861 

Car coupling, J. F. Strahle 597.792 

Car fender, H. C. Spangler 597,864 , l«^,l^.. . x^^oc. 

Car fender, automatic. W. B. & W. H. Heywood. 598,068 I Mower, lawn 
Car fender, street, J. F. Baker 597,936 I Music stand 



Car safeguard, express, J. Lamborg 597,821 

Car safety fender, street. W. B. Heywood 598,067 

Carboy protector, ^'^0. Clapp 597,760 

Card teeth grinding apparatus, E. Scbweine- 

fieisch 598.015 

Cash register, D. A. Green 597,973 

Cash register, A. C. Hansen 597,976 

Cattle guard, J. Hensey 597.977 

Centering tool, W. B. Severance 598,018 

Chair. See Invalid chair. Revolving chair. 

Chronograph, Wilder raann & Mond 598.042 

Churn. N. E. Ferrell 597,970 

Churn, M. V. Olinger 597,736 

Chum and butter worker, combined, T. J. Howe 

et al 597,905 

Cigar box, W. A. Stiekney 597,791 

Cleaner. See Cotton cleaner. Dish cleaner. 

Clock center arbor, T. W. R. McCabe 598.055 

Clock, pneumatic, A. L. Hahl 598.066 

Clothe!* Hue pulley, S. S. Fairman 597.765 

eiothmg boiler, W. P. Rylander 598,011 

Cuck, gage, F. A. Huett 597,906 

Cock, rotary plug, G. E. Martin 597,728 

Cock, safety gas, J. Dunlop 597,897 

Coin controlled machine. H. T. Emeis 597.966 

Collapsible stand, D. A. Lindaey 597,854 

Combination lock, J. T. Eldridge .i97,712 

Consecutive view apparatus, H. Casler 597.759 

Conveyer, bucket, A. J. Frith 597,844 

Conveying apparatus, L. D. Castle 597,837, 597,8.38 

Cooking, drying, or sterilizing by steam, H. Hig- 

gins 597,978 

Corn'shocker, W. C. Crowe 597,710 



Cornice bracket, Bngstrom & Nix 597,967 

Cotton cleaner and condenser, lint, H. W. South- 
worth 597,751 

Cotton gin, roller, ¥. L. Montgomery 597,999 

Counter seat, J. P. Prentiss 597,739 

Coupling. See Car coupling. Pipe coupling. Yoke 
coupling. 

Cultivating machine, corn, W. Bvert 597,817 

Cultivator, B. A. Ovenshire 598,057 

Cultivator and planter, C. B. Webster 598,039 

Cupboard, window, B- Ives 597,718 

Curd agitator, G. D. Pohl 597,859 

Curtain pole support, adjuatable. O. E. Wagener 598,036 

Curtain roller, J. W. Morpeth 597,730 

Cutter forming machinfe, O.L.Noble 598,002 

cycle, S. E. French 597.843 

Cycle canopy, L. D. Goodwin 597,845 

Cycle driving mechanism, J. Dredge 597.963 

Decorticating apparatus, J. M. MacDonald 597,993 

Dish cleaner, M. D. Colbath 597,957 

Disinfectant holder, D. N. Calkins 597,811 

Disinfecting apparatus, F. Carman 597,894 

Disinfecting apparatus, E. D. Lewis 598,053 

Ditchintfjaek. H. Heer, Jr 597,849 

Doorcheck. A. J. Johnston 597.881 

Door check and closer, F. T. Russell 598,010 

Door check, pneumatic, W. K. Henry 597,715 

Door lock, recording, E. L. Smith 597,917 

Door or transom stop, H. C. Chaplin 697,896 

Drainage trap, E. Martin 597.822 

Drawers, J. A. Scriven 597,747 

Dust pan, H. Kohlmyer 597.986 

Dyeing, eta, apparatus for, L. Hwass 697,716 

D pstuff, black substantive cotton, M. H. Isler... 597,983 
Baves trough ends, implement for forming, W. 

W. Warrsn 597.924 

Electric cable. Smith & Granville 597,790 

Electric furnace, C. S. Bradley 597,945 

Electric furnace. W. 9. Horry 597.880 

Electric meter, G. Kapp 597.985 

Electric switch. J. L. Hinds 597,979 

Electric switch, J. R. Newell 598,001 

Electrical distribution system, H. Linton 597,855 

Engine. Gee Explosion engine. Explosive en- 
gine. Gas engine. Rock drill engine. Rotary 
engine. 

Envelope, safety. A. & W. Grupe 597,974 

Explosion engine, S. Rolfe 597,860 

Explosive engine, E. D. Strong 597,921 

Eyeglasses. W. N. Blanchard 597,941 

Faucet, A. B. Bdmands 597,842 

Feeder, steam boiler, J. Kirkwood 597,884 

Fence machine, wire, J. W. Allen 597,931 

Fence post, R.Oliver 598,003 

Fender. See Car fender. Car safety fender. 

Filtering apparatus, C. Prevet 598p07 

Firearm, box magazine, T. C. Johnson 597,908 

Firearm, magazine, T. R. R. Ashton 597,935 

Fire extinguishing tank, P. Casey, Jr 597,812 

Fire kindler, Bowles & Layton 597,943 

Flower pot plant support, P. Bolf 597,841 

Fork. See Laundry fork. 

Furnace. See Boiler furnace. Electric furnace. 

Furniture, combined article of household, C. B. 

Kuhn 597,989 

Fuse, safety, L. A. Ferguson 597,969 

Gage. See Pressure or vacuum gage. Stair- 
builder's gage. 

Gage shears, B. L. N. Steen 598^^1 

Game apparatus, L. A. De Ribas 597.764 

Gas administering apparatus. Johnston & Browne 597,719 

Gas administering apparatus, P. Ring 597,781 

Gas. apparatus for producing acetylene, R. F. 

Carter .^ .T 598.048 

Gas burner, G. I. Woolaver/."."/.*.'. '."..'.' '.'.'.'.'...'... '.'.'.'. 598'.047 

Gas burner, incandescent. J. B. De Lery 597,b03 

Gas engine, H. H. Hennegin 597,771 

Gas engine, S. S. Simrak 598,025 

Gas for incandescent gas lamps, apparatus for 

compressing, G. Rothgiesser 597,783 

Gas generator, acetylene, J. C. Gallagher 597,900 

Gas motor, differential, G. G. Smith 597,749 

Gate. See Automatic gate. 

Gate, D. K. Keaater 597,721 

Gate, J. Merrill 597,997 

Gate hanger, S. Sh reffler 598.023 

Gear, C. Jackson 597.907 

Gear mechanism, changeable, G. A. Richards 597,914 

Generator. See Acetylene generator. Gas gen- 
erator. 

Glass, compound for treating, H. Marangolo 597,806 

Glass spreading furnaces, safety device for use 

in, ,J. B. Fond u 697,818 

Glazing tub, H. Blackwell 597,835 

Gold and silver from auriferous and argenti- 
ferous materials, obtaining, N. S. Keith 697,820 

Grain binder. C. S. Sharp 598.019 

Grain binder sheaf carrier. C. S. Sharp 598,020 

Grain self binders, elevator for. J. J. Guidinger. . 597.847 

Grain shocking machine. G. S. Bingham 597.70.3 

Gramophone. A. C. Clark 697.875 

Gynecological instrument. Kroning & Bensel 597,988 

Handle. See Vessel handle. 

Hat brim curls, machine for forming, j. Redway 597,807 

Hay loading net, C. McConnell 597,734 

Heater. See Water heater. 

Hitching post, E. J. Sellers 598,017 

Honeycomb foundations, machine for making 

aVtiflcial, E. B. Weed 698.060 

Hub and box, vehicle, H. W. Denham 597.7U 

Hub locking device, wheel, I. F. Bassford 597,7.57 

Hub. wheel, I. A. Weston 598.041 

Ice cream freezer, F. M. Snook 597.918 

Ice tongs, D. R. Cotner 597,958 

Invalid chair, convertible. J. A Crandall 597,878 

Jack. See Ditching jack. Lifting jack. 
Joint. See Railjoint. 

Journal box. J. J. Burke 597,797 

Kite, C. S. Wardwell 598,038 

Knitting machine feeding mechanism, K. Wil- 

comb 597,794 

Label or stamp aflQxing machine, J. J. Karges 597,720 

Labeling machine, bottle, W.E.Pettee 597.858 

Lamp, M. C. Arnot 697.933 

Lamp. gas. W. J. Smart 598.059 

Lamp, miner's, H. Dixon 597.840 

Lamps, light refracting and magnifying envelope 

for incandescent, Dunlap & Quain 597.964 

Lantern lighting attachment, R. D.Gregg 597,769 

Lantern, rniner's, H. J. Delzell 597.960 

Lantern, signal, M. E. Wells 697,809 

Last, O . A. Miller 597.779 

Last. C. H. Saunders 597,784 

Last, boot, P. Kelley 597,882 

Laundry fork, F. X. Krabach 597,987 

Lemon pulp remover and strainer, C.Hunt 597,851 

Level, plumb. H. S. Minot 597,886 

Lifting jack. D.T. Hill 597,850 

Lock. See Combination lock. Door lock. Permu- 
tation lock. Seal lock. 

Locking bolt, N. R. Shults 597,748 

Loom for cross weaving, I. B. Palmer 597,856 

Loom, hand, J. M. Deen 597,763 

Lubricator, J. W. Graham 597,903 

Lubricator, W. h^. Scheffer 598,013 

Machine shop plant, P. W. Gates 597,828 

Magnifying glass, E. Bausch 597,758 

Mail pouch, J. Herrin 597,819 

Mailing box. C. W. Lovell 597.726 

Mattress, collapsible pneumatic, R. B. Meauy 698,054 

Measuringand filling apparatus, automatic liquid, 

W. J. Towle 598,035 

Measuring machine, cloth, W. B. Carpenter 597,836 

Measuring machine, cloth, H. E. Pitts 597,824 

Metal, machine for exhausting molten, J. T. 

Wainwright 598,037 

Meter. See Electric meter. 

Milling machine, L. F. Campi 597,893 

Moulding celluloid, etc., apparatus for. Burns & 

Chandler 597,929 

Motor. See Gas Motor. Rotary motor. 

Motor. Roser & Mazurier 597.883 

S. P. Graham 597,972 

A. Krauth 597,722 



Power transmitter, H. A. Schry 588.014 

Pressnreor vacuum gage, W. Stagg 598,030 

Printingmachine, O. S. Bowman 597.944 

Printing on wood, machine for. G. C. Halblaub.. . 597,975 
Printing press tympan, platen. b\ A. Burnham.. . 597,952 
Printing presses, means for securing chases in 

platen, F. A. Burnham 597,928 

Pulp beating and cleaningapparatus, wood, B. D. 

Speer 597,752 

Pulp moulding machine, C. D. Ormiston 598,005 

Race starting machine, J. L.Johnstone 597,984 

Rack. See Boot or shoe rack. 

Rail connector, J. Bryan 597,949 

Railjoint, C. R. Smith 597,789 

Railway accidents, device for preventing, H. 

Biermann 598,062 

Railway, electric. E.C.Crocker 597.799 

Railway switch, H. Dixon, Jr 597,962 

Rake, N. Stafford 597,919 

Ratchet tool, Z. T. Furbish 597.766 

Refrigerator, C. H. Leonard 597,725 

Refrigerator, G. C.Perkins 598,006 

Register. See Cash register. 

Revolving chair, F. C. Trapp 597,866 

Rock drill engine, G. M. Githens 597,902 

Roentgen or X rays, apparatus for making obs er- 

vations by means of, J. Werthelmer 597,753 

Roof covering, J. S. Rowell 597,916 

Rotary engine, T. R. Baugh 597,872 

Rotary engine, P. B. Taylor 597.793 

Rotary motor, H. Chaudun 597,709 

Ruling apparatus, hand. G. Wilscheck 597.870 

Sawing machine. Buck & Valentine 597.950 

Scale attachment, platform, R K. Climie 597,761 

Scale, computing, J. H. Swlhart 597,922 

Seal and tag. car, E. De Lamater 597.959 

Seal lock, J. H. Vance 597,923 

Seat. See Counter seat. 

Sewer brace, J. L. Potter 597.738 

Sewing machine, K. S. Klogel 597.802 

Sharpener, lawn mower knife, A. G. Wllber 597,926 

Shears. See Gage ahears. 

Shell roller, self-lubricating, W. B. Farrar et al. . . 597,968 

Shutter worker, T. H. Boyce 597,705 

Shutter worker, D. T. Care 597,708 

Signaling device, electric, B. A. Stout, Jr 598,033 

Siphon head, J. S. Shortle 597,834 

Size stick, J. B. Sweetland .'198,034 

Skate, P. Lowentraut 597,992 

Skate. P. Rodier 597,744 

Slaughtered animals, conveying apparatus for, 

Levinson & Rosenberg 597,853 

Sleeve holder, O. S. Kepler 597,883 

Snow plow ice breaker and clearer, Billings & Col- 
lins 597,939 

Soldering aluminum, F. George 597,971 

Spark arrester, J. F. C. Witt 598,046 

Spraying machine. M B. Brooks 597,948 

Spring. See Wagon spring. 

Spring hanger, safety. H. Watkeya , 597,868 

Spring shackle, vehicle, H. C.Swan 597,865 

Stair builder's gage, W.P. Rcosa 597,915 

Stairs, adjustable tread support for, C. B. Emery. 597,966 
Stand. See Collapsible stand. Music stand. 

Stapling machine, B.R.Johnson 597,773 

Stay, garment, J. S. Crotty 597,815 

Steam boiler, M. De Puy 597,961 

Steam boiler, A. J. Maloney 597,727 

Steam generator superheater, J. H. Rosenthal. ... 597,887 

Stentering machine clip. W. Mather 597,996 

Stopper. See Bottle stopper. 

Storage tank. W. Graver 597,879 

Surgical bandage. D. Scott 597,016 

Swing, G. M. Lease 597.991 

Swing, wheel, L. C. Lewellyn 597,052 

Switcu. See Electric switch. Railway switch. 

Table attachments. H. Wilson 597.755 

Tank. See Storage tank. Water tank. 

Target, T . Wrench 597,795 

Telephone circuit, C. E. Scribner 597,786 

Telephone switchboard apparatus, C.E. Scribner. 

597,785, 597.787 

Telephonicinstallation,G. Ritter 597.782 

Theater, portable, F. W. Shipman 597,890 

Threading machine, A. J. Morse 597,v;i2 

Tin plating and polishing machine, N. D. Lewis. .. 597,778 

Tire, bicycle, W. J. Lanigan 597,777 

Tire, elastic, W. F. Williams 598,013 

Tire, pneumatic, O. L. Kohnert 597,831 

Tire valve, A. S. Cartwrijght 597,964 

Torpedo, railway, W. C. schooley 597,889 

Toy.G. Laube 598,051 

Traction wheel. L. C. Keck...: 597,774 

Trap. See Drainage trap. 

Trolley, G. A. Hall 597,848 

Truck frame, metallic, L.J. Cox 597,839 

Tub. See G lazing tub. 

Typewriting machine carriage reverser, J. Larra- 

bee .. 597 723 

Typewriting machine keyboard, B. B. Klrby. 

597.775. 597, ne 

Umbrella, N. lUoway 597,717 

Valve, flushing. J. W. Bragger 597,946 

Vehicle wheel, R. T. & C. Bellemey 597.938 

Vehiclewheel. B. Burr 697,(07 

Velocipede crank, W. R. Morris 597,911 

Velocipede toe clip, W. Herrick 597,830 

Velocipede toe clip, T. W. Morris 697,780 

Ventilating halls or churches. 8. H. Woodbridge. 597.826 

Vessel handle, R. B. Williamson 597,-754 

Wagon box step, folding, M. C. Brown 597,706 

Wagon spring, W. B. Simpson 597,024 

Walls, drying damp. C. J. Schulz 597.808 

Warping machine. R. Atherton 597,871 

Warping roller, J. Cocker ; 597,956 

Water heater, L. H- Williams 597,927 

Water motor apparatus, R. J. Gilmore 597,901 

Water sterilizing apparatus. L. Maiche 597,994 

Water tank and faucet, antiseptic, McNerney & 

Hay mond 597,912 

Wave power, J. M. Palmer 597,832, 597,833 

Wheel. See Traction wheel. Vehicle wheel. 
Windows, adjustable guard raihng for, E. 

Schwaabe 597,825 

Wines in casks, means for preserving, D. Ciani. . . 597,965 

Wire swaging machine, W. G. Allen 597,756 

Wire weaving machine, C. E. Wintrode 598,045 

Wrench, J. M.Cochran 597.763 

Wrench, A. A. Larson 597,990 

Wrench, J. Puaey 597,741 

Wrench, Robinson & Doud 697.743 

Yoke coupling, neck, L. O. Snell 597,029 
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ORDINARY RATES. 



Inside Page, each insertiout 
Back Paffe* each insertion, 



75 cents a line 
- $1.00 a line 



tWFor some classes of Advertisements, SpecUil and 
Higher rates are requ/ired. 

The above are charges per agate line— about eight 
words per line. I'his notice shows the width of the line. 
and is set in agate type. Engravings may bead adver- 
tisements at the same rate per agate line, by measurt' 
ment, as the letter press. Advertisements must b 
received at Publication OflBce as early as ThursiUy 
morning to appear in the f ullowine week's issue. 




Star 
LathGS ^"^'"""^'"^ 



Foot power 
^ Screw... 

.cutting 



Cross feed 

9 and 1 1-inch Swing. 

New and Original Features 
Send far CatalogiteB, 
\ Seneca falls Mfg. Compnay, 
695 WaUr St. .Seneca falls.NT 



BABBITT METALS.— SIX IMPORTANT 
formuiaB. Scientific Auerican Supplement 1 VtZ* 
Price lOcentB. For sale by Munn & Co. and all news- 
dealers. Send for 1897 catalOpcue. 



.PCWER& FOOT! SHapers,plane.RS..drill5, 

I jv^iJC-CMACMlNLSHOPOUTFITS, TOOLS 

La#^ I ^W 0*> AND SUPPLIES. C/\TALOOUC FRE.L 

SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNAT 1.0. 



BorslHeii!' 



28,213 
. 28.21S 



Needle threader. W. A. Northup 597,736 

Net making macbine, K. V. Karlander 597,909 

Nicotine, metbod of and apparatus for extract- 
ing, J. U. Lloyd 697,804 

Nut, lock; C. W. Hubbard 597,982 

Nut lock, M. A. Murphy 697,823 

Nut lock. Parks & Shelley 697,737 

Oil cup. W.S. Wilson 698,044 

Oils, purifying and refining California petroleum, 

E.A.Starke 697,920 

Padlock, permutation, O. C. Hines 597.980 

Paint, A.T.Hall 697,770 

Paper box. F. C. Stettler 598,032 

Pasteboard boxes, machine for manufacturing, 

J. Binder 597,940 

Pen, fountain, C. J. Renz 697,742 

Penholder, W. Blend 597,942 

Pen wiper and cleaner. J. F. Mitchell 697,729 

Permutation lock. Smith & Batcheller 698,027 

Photographic background carrier. M. V. ShafT 697,788 

Picture and frame, combined, H. C.-Busch 697,953 

Pipe coupling. J. E. Myers 597,73.5 

Piperidin derivative, Schidrowitz & Rosenheim.. 597,746 
Pitman connection lor cutting mechanism of 

mowers, etc., J. S. Ord 598.004 

Plane, coo per'Sj 1. .1. Cocayue 597.930 

Planter, corn, W. 8. Coon 697,827 

Planter, corn and cotton, B. C. Wendeborn 597.926 

Plate, butter, G L. Morrison 697,731 

Pliers and staple puller. W. Cronk 697.896 

Pliers, parallel, J. Pusey .'i97,740 

Poker work, tool for use in, A. Schneider 697,746 

Post. See Fence post. Hitching post. 



DESIGNS. 

Bicycle saddle springs, shell for clamps for, J. W. 

McEenzie 

Bicycle sprocket wheel, W. H. Fauber 

Crank arm and sprocket wheel flange, W. H. Fan- 

ber 28,214 

Die, Dunton & Hendricks 28,208, 28.209 

Gum, etc., cake of chewing, B. S. HafT 28,207 

Nut, C. B. Von Biedenfeld 28,212 

Platelifter, F. H. Hamblln 28,230 

Prism light, G. K. Cummlngs 28,218 

Pump Impeller, rotary, R. C. Bnyart 28,217 

Riveting press f mme, S. O. Ware 28,216 

Sprayer body, C. T. Pratt 28,211 

Stove, cooking, P. A. Klalne 28,219 

Syringenozzle, E. B. Wilder 28,210 



TRADE MARKS. 

Biscuits, H. Bahlsen 31,171 

Calico prints, Cochrane Manufacturing Company. 

31,162, 31,163 
Coffee substitutes made of grain, Genesee' Plire'" 

Food Company 31,172 

Elastic fabrics, Archibald Turner & Company 31,165 

Emulsions for use in conditions of malnutrition. 

Standard Emulsion Company 31,168 

Flour, wheat, J. A. Ermen 31,170 

Kid, glazed. Keystone Leather Company 31,161 

Meat either alone or in connection with chocolate, 
paste, biscuits or other articles, powdered, A. 

Moyet 31,169 

Medical comDOsitions, embrocations, extracts of 
sarsaparilla, stomachic tinctures, bitters, loz- 
enges, pastiles and pills, F. A Richter & Com- 
pany 31,167 

Milk, J. M. Kipp 31,173 

Remedies for the cure of venereal diseases, G. & 

W. Holllngsworth 31,166 

Tobacco, plug, twist, smoking and finecut. Brown 

Tobacco Company 31,176 

Tooth powder. W. H. Foley 31.175 

Washing powder, G. A. Berghoff 31,174 

Yarns and threads, cotton, William Clark Com- 
pany 31,164 



"Strike while the 

Iron's Hot." 
Complete and Thor- 
ough Instruction 
Advance Yourselves. 
Improve Your Condition. 

THE HOME SCHOOLS OF 
Mechanical, Electrical, Steam, Civ- 
il, and Sanitary Engineering, 
Architecture, Metal Worl<- 
Ing, Pattern Making. 
To encourage y')uto start now* we 
furnish $11 mechanicaldrawing oat- 
fit free. Small Fees. Advance or 
inataU-menU. Send for beautifully 
illua. 100 page S. A. catal., postpaid. 
United Correspondence Schools. 
154 to 158 5th Ave., New York, N. Y. 
F. W. EWALD, Gen. Mgr. 

Every kind of 
Tool for Steam, 
Gas, and Water 
Fitters. Every 
Tool has our 
personal guar- 
antee. We have 

been the Lead- 

iUK Tool Manufacturers for Fifty Years . . . 

WALWORTH MFC. CO., 
20 Oliver Street, Boston, Mass. 





COBURN T-^r/v TRACK 




PATENT 
TROLLEY 
Parlor, Barn and 

Fire Door Hangers 

All styles. 

Latest ImprovementJ. 
I»" Send for Book. 
Coburn Trolley Track Mfg. Co. 
Holyoke, Mass. 



♦a handy TOOL FOR THE POCKET* 
»o ■ starrett's pocket f 

JOMPANION TOOL No.l 50^ 



S.;rew Driver, Brad Awl, Wrench. ^ 
A com pact comblnationofthree^ 
ftoo's. Of_especial_valueto wheel- a 



«o 

♦s, 

^S^ men and for use abo utthe house. ^ 

^ wv^eighs only 2 ounces. Prices: PUivn, each 35c. j 
^Nickeled, each 46:. Stamps taken. v 

^ tSr Catalogue of Fine Tools Free. 

4 THE L. S. STARRETT CO., Box 13. Athol, Mass. « 




Water Emery 
Tool Grinder 

Has no pumps, no valreu. No 
piping required to supply it wilb 
water. Always ready for use. Sim- 
plest in construction, ii;Ost efficient 
in operation. 

^~ Sendfor cataloQue and prices. 

W. F. & JNO. BARNES Cp. 

1999 Ruby St., Rockfortf, III. 



A primed copy of tbe specification and drawing of 
any patent in tbe foregoinp list, or any patent in print 
issued since 1863, will be furnisbed from tbis office for 
10 cents. In ordering please state tbe name and number 
of tbe patent desired, and remit to Munn & Co.. 361 
Broadway, New York. Special rates will be ^ven where 
a larfie number of copies are desired at one time. 

Cannilian parents may now be obtained by tbe in- 
ventors for any of tbe inventions named in the fore- 

foing list, provided they are simple, at a cost of WO each, 
f complicated the cost will be a little more. For foU 
Instructions address Mann & Co., 361 Broadway, New 
Vork. Other foreign patents may alAO be obtained. 



"Queen" Builder's Transit 

SIOO 

IMPROVED TRANSITS AND LEVELS 
Graduated entirely on our large divid- 
ing engines. Special award at World's 
Fair. All kinds of Elngineering, Sur- 
veying and Drafiinff Instruments and 
Materials. 320 p. Illustrated Catalogue 
mailed free only if this ad. is mentioned 

qUEKN Sc CO., Inc., 
1011 Clietitiint S^t., Plillailelphla 




Tools For All Trades 

You can't even think of a Jool that 
isn't mentioned in our 1897 Tool Cat- 
alogue. Every Metal Worker, every 
Seraon interested in Machinery or 
lachinery Supplies, needs it in hiB 
business. It contains 710 pages. 
IG^^xlH Inches, and is a complete 
Tool Encyclopedia. Handsomely 
bound in cloth, express paid on re- 
ceipt of fl.OG. Money paid for book 
will be refunded witn flrst order 
amounting to 110.00 or over. 

MONTGOMERY&CO. 

MAEEUS AND JOBBEHS IN 

FINE TOOLS, 

106 Fulton Street, New York City. 




THE ELECTRIC HEATER.— A VALU- 

able paper, with working drawings of various forms of 
ihe electrical beaters, including electric soldering iron 
electric pad for the sick, etc. 6 Illustrations. Scien- 
tific American Supplement 1112. Price 10 centB. 
For sale by Munn & Co. and all newsdealers. 



If you want the best CHUCKS, buy Westcolt's 

Little Giant Double Grip 

Drill Chucks, Little Giant , 

Drill Chucks 

Improved, 

Oneida Drill 

Chucks. Cut- , 

tinjr-ofl ' 

ChuckB,Scrollli 

Combination 
Lathe Chucks, Geared 
Combination Lathe Chucks. Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made by 
Weatcott dhuck Co., Oneida, N. Y., tJ. 9. A, 
Ask for catalogue m English, French, Spanish or Oerman, 
First Prize at Columbian ejcposition, 1S93, 





© 1 898 SCIENTIFIC AMERICAN, INC. 



94 



Sftunixiu %mmtm. 



(February 5, 1898. 




g^ Are You Wondering 



Where to find the fullest inforiitiition about 
printing in all its branches? The lending 
paper in the world devoted to this and allied trades is 

THE INLAND PRINTER. 

Gives in each issue a resume of progress in the arts of 
typography and illustration. Cover designs the liigli- 
est art in poster printing. (2.00 a year, 20c. a month 

THE INLAND PRINTER CO. 

2«3-21« MONnOEST.. CHrCKGO 



^'9 



iSSTlN,ZiNC 

fll-"'"." AHY THICKNESS OF METAL. 

ANY5HAPE fcSiZE OF Hole 



I'^PAr.w. BRbNZE,.tcPERFOflATED\l 



FANCY DESIGNS PERFORATED, 
JSEND WORD WHAT YOU WANT. 



CHICAGO 



U.5A 



225 NORTH UNION ST. 



FIREPROOFING TESTS OF FULL SIZE 

(^olumns and Girders. A detiMled siudy uf a disastrous 
Are in a supposedly fireproof buildiOK, together with 
diagrams and figures showing a plant for testing struc- 
tural ironwork. 9 illustrations. Contained in Supple- 
ment 1097. Price 10 cents. For sale by Munn & Co. 
and all newsdealers. 



TICS-] 



The SKINNER PAT- 
ENT DRIIiL CHUCK 

is simple, strong, and 
accurate. The jaws 

^are of hardened tool 
Heel. Stands se- 

i/erest tests. Is self- 
centering, self-tight- 
ening, most durable. 
Holds straight or 

taper shank drills. 

Send for catalogue. 
S (INNER CHUCK CO., Church St.. New Britain. Conn. 




Woodworkers' 
Tools.^^ 

Do you use Woodworkers' Tools? 
If so, you should hare the best. Our 
New Catalogue of 

Woodworkers' Tools 

Illustrates and tells 
all about the best— t^Us all about the 
prices too. 400 pages, 1800 lllbsfratlons of Tools and 
Machinery, sent postpaid for 25 cents. 

The Chas. A. Strelinger Go. 




Address Box 1% 



DETROIT, miCH. 



PHYSICAL AND SCHOOL APPARATUS 
TOEPLER HOLTZ 

SELF CHARBINB 

MACHINE 

For School, College or 
X Ray work. 

f^ CirciUar free. 

E. S. RITCHIE & SONS, 

Brnokllne. fVIass. 




EDGE TOOLS-*^ 

are often nearly ruined by using a grlnd- 
stone not adapted to the work. Our 
q n vrries produce a large variety of gnts 
an t'lnle for grinding ary tool. 

■"^ May we send you ov/r Catalogue, 
whi:h iviU give you some information 1 

GRAFTON STONE COittPANT, 
No, 80 River Street, Grafton, Ohio 





A Marvelous Machine! 

Watch the wonderful work 
done by our Apex Nipple 
and Pipe Mill Machine. 

Threads nipples of all sizes. 
So Bffiveied that it can be 
reversed andpipe cut oflT close 
togrtppers. vieiecanbeopen- 
ed or closed while machine 
Is in motion. Send for Cata- 
looue. THE MERREIilj 
inFG. CO., 501 CurtiBB 
Street, Toledo, Ohio. 



ROCK DRILLS 

AIR COMPRESSORS 

SIMPLEST. MOST EFFICIENT and DURABLE. 

Crand drill CO. 1 

Send for Catalogue. 100 Broadway, New York. 



DROP -FORGING 



OCND US MODE.US TO FIGURE ON. 

Our WORK IS EQUAL TO THE BtST DONt IN THIS COUNTRY. 
NONE- BUT SKILLFUL HANDS EMPLOYED. 

BAGNALL-LOUD BLOCK CO. 

— r- 162 COMAAERCIAL ST. J— 

BOSTON, MASS. 



BOLIVIAN 

TRADE MARK LAW 

Accordlne to tbe decree of March 24, 1897, the regis- 
tration of trade marks is compulsory In Bolivia, that is, 
no goods bearing a trade mark can be sold or offered 
for sale in Bolivia, unless tbe trade mark has been pre- 
viously registered. In case of non-compliance, fines 
win be Imposed. The registration is for a term of ten 
years, and may then be renewed, but annual taxes must 
be paid to keep the registration in force. 

F&r further particulars, apply to 

MUNN & CO., 361 BROADWAY. New York 



National Tube Works Co. 

McKEESPORT, PA., U. S. A. 

'pHE Largest Makers of All Sizes and Kinds of Special WROUGHT 
* MILD STEEL AND BEST WROUGHT IRON TUBULAR GOODS IN THE 
WORLD; control the Manufacture of Wrought Tubular Goods Made 
of a High Class of Mild Steel, FROM THE ORE to the FINISHED PRODUCT, 
and unqualifiedly recommend NATIONAL PIPE FOR ALL USES as 
Better than any other Pipe made. 



GREENFIELD 

Steam Engine Works. 

Established 1874. 
Manufacturers of Greenfield Sta- 
tionary, Portable and Yacht 

ENGINES AND BOILERS. 

Also Horizontal, Automatic 
and Variable Cut-oCT Engines. 

tiizCBfrom 'S to Tii Hon^Powcr. 

Arso Vertical and Horizontal and 

Marine Boilers, Steam Pumps 

and Adams' Grate Bars. 

W. G.&G. GREENFTE1.D, 
East Newark, N. J. 





This beats Wind, Steam, or Horse 

Power. We oner the 
WEBSTER 2^ actual horse power 

GAS £NGIN£ 

for $150, less lOr discount for cash. 
Built on intercbangeaMe plan. Built 
of best material. Made in lots of ir,0 
tberetorewe can make the price. Box- 
ed for shlomeni, weight S03 pounds. 
Made for Gas or Gasoline. 

t3^ Write for Special Catalogue. 

WEBSTER M'F'G CO.. 

1W4 West 15th Street. CHICAGO. 



GAS and GASOLINE 
ENGINES. 

Uang Natural Gas, 
Coal Gaa. Producer 
Gas, and Gasoline di- 
rect from the tank. 
1 to 40 H. P., actual. 

The Sprinfffield 
Gas Eoffine Co. 

21 W. Washington St 
Spriuarfleld, O. 




Cbe (Chicago 6a$ ana Gasoline 
engines ^— . 




2 h. p. to 40 h. p. 

For Electric Lighting and 
all power purposes. At in- 
teresting prices. Write to 
the sole manufacturers 
KlilNG BROS. 
2rt5 to 291 Hawthorne Ave. 
CHICAGO. ILL. 



THE IMPROVED GAS ENGINE. 

Two cylinders in one casting. 
Occupies less space and weighs 
less tor lis power than any engine 
made. Can be used wherever pow- 
er is required. Either sta- 
tionary or marine. No fire. 
No heat. Nn smoke. No li- 
censed engineer required. 

t^r Send forcatalogue. 
SINTZ GAS ENGINE CO.. 
Grand Rapids, 
Mich., U. S. A. 




IT WAS AW ^^ OLD S" 

" We are usin^ one of your 25 h. p. irasoline enctnes at 
an average coat of 10 cents per hnur. We use not less 
than 20 h. p. all the time, and a good share of the tinie 
we use it to its full capacity. It iseasy to oandle and 
very reliable " 

Maud S. Windmill & Pilmp Co.. Lansing. Mich. 

Uprights, lto5h.p. Horizontals, 3to50h.p. Small 
engines are self-contained. We use no gears or lev- 
ers. Simple and effective. 
Olds Gasoline Engine Works. Box 418. Lansing, Mich. 




THE WM. D. GIBSON COMPANY 

Bicycle. Steam Engine and 

Valve, Electrical Machinery, 

Agricultural Machinery 

SPRINGS 

Special Springs for all purposes made to order. 
Mechanical experts requiring Springs would do well to 

correspond with us. 
14 South Jefferson Street, Chicairo, III. 

ALCO VAPOR LAUNCH 

Motor controlled from bow. 
Valve movement, 12 to 1. 16 
to 60 ft. Launches. Twin 
Screws a specialty. 1, 2, 3. 5, 
7.12,Uand20h,p. No licensed 
engineer or pilot required. 
Speed and safety guaranteed. 
No dangerous Naphtha or 
Gasoline used. No disagree- 
able vibration. 

jy Send 10 cents in stamps 
for 1897 Catalogue. 

Marine Vapor Engine Co.. ft. Jersey Av.. Jersey City, N.J. 






APPARATUS 



for Production and Manipulation of Light. Acetylene Gas 
Generators, Electric Light Stereopticons and Animated Pic- 
ture Machines, etc. t^^ i atalogiies Free. 

JD PniT A on 115 & 117 Nassau Street, New York. 
. D. UUL I Ob uUi 189 Li Salle street, Chicago, III. 
131 Post Street, San Francisco, Cal. Acet/lene House Light- 
ing Show Rooms, Broadway and Si'-h Street, New York. 




Gas Blast Furnaces 

GAS PRODUCERS 

AND 

FBESSURE BLOWERS. 

For lUvxtrated Pampliieta, apply to 

AMERICAN GAS FURNACE CO. 
23 John Street. New Yarl(. N.Y. 



KLONDIKE GOLD FIELDS.— INTER- 

esting article giving a map of Alaska. 3 illustrations. 
Scientific Ambbioan supplement 1 1 3*i. Price 
10 cents. For sale by Munn & Co. and all newsdealers. 



Pipe Threading Machines 

of Highest Merit. 

COMBINATION BENCH 
and PIPE VISES. 

Catalogue containing inter- 
esting information free. 

Bignall & Keeler Mfg. Co., 

Box S.. Edwardsvilie, III. 




PERPETUAL iVIOTION 

A valuable series of papers giving all the classic forms 
of perpetual mot,ion apparatus. The literature on this 
subject is so very limited, the only book being entirely 
out of print, so that this series will be important to all 
inventors. 30 Illustrations. Scientific American 
supplement, Nos. 1130, 1131, 1133, 1135, 
1136, 1137, 1138. Price, 10 cents each. For sale 
by Munn & Co. and all newsdealers. Send for new 
catalogue. 




NICKEL 

AND 

Electro- Plating 

Apparatus aid llaterial. 

THE 

,Hanson&VanWini(le 

Co., 

Neivni'li. N. .1. 

36 Liberty St., N.r. 

35 4 37 9. Canal St., 

Chicairo. 



The Eureka Clip 

The most useful article ever invented 
for the purposp. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men tren- 
erally. Book marker and paper clip. 
Does not mutU ate the paper. Can be used 
repeatedly. In boxes of MO for 25c. To 
be had of all booksellers, stationers and 
notion dealers, or by mail on receipt of 
price. Sample card, by mall, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box%, Bloomfleld, N. J. 




ESTABLISHED 1850. 

THE DEFIANCE MACHINE WORKS 

rt,ty°^-, DEFIANCE.OHIO.U.S.A. 
MANUFACTURERS OF SPECIAL 
WOOD WORKING MACHINERY 

FOR HUB.&POKE, WHEEL, BEND- 
ING, WAGON, CARRIAGE. SHAFT, 
POL t. NECK- YOKE.,SIN&LtTREE, 
HANDLE 8. BARREL- HOOP FACTORIES. 

LARGEST LINE IN THl WORLD 
SATISFACTION GUARANTEED- 




Phonographs, 6raphophonc$, 
Projcctoscopes, Hinctoscopcs, 

RECORDS, FILMS, ETC. 

^^36 page illustrated catalogue sent free on receipt 
of 3-cent stamp. 

The Edison Phonograph Co., 427 Vine St.,Cincinnati,0 



SCREW- CUTTING HIE HEADS 

SELF-OPENING and ADJUSTABLE. 

The best die head on the market. Some ad- 
vantages over "others." viz.: They are 
smaller, stronorer, more compact, have no 
levers to spring, cannot be clogged by 
chlpt, are always reliable, and the prices* 
are ripht. ^^ Send for descriptive circu- 
lar '* S A." Our die heads are furnished 
in sizes suitable for cutting threads from 
No. 17 wire gauge to 6 inches diameter inclusive. 
Geometric Drill Co. , Westville, Ct. 

EUROPEAN AGENTS : ] SreHE'S&PpTi/N'A ^tZ. JSSS" 





$5 Printing Press 

Prints your o wn cards, labels, etc. 
Larger press for circulars or small 
newspaper, $18. Everything easy by 
printed rules sent. Catalogue for 
stamv. KELSEY & COMPANY, 
Factory 4, Meriden, Connecticut. 



HOLDS HOSE — 

with a vise-like grip, and never 

tears the fabric. Lift the little 

lever and the Jaws are released. 

No elastic band to bind the leg. 

Improved Washburne Pat. 

Fasteners also applied to CufT 

and Necktie Holders, Suspender 

Buttons, Eyeglass Holders and 

Key Chainn. By mail lOc. each, 

except Aluminum or Phosphor 

^^9 Bronze Key Chains, which are 

^^ 25c. lllus. Booklet for the asking. 

AMERICAN RING CO., Box P. Waterbury, 





Conn, 



BICYCLE TIRE REPAIRING. — THE 

Mending of Single Tube Tires.— A practical article ill us- 
tratingfhe method of inserting patches and riugswith 
pliers and pluggers, together with rubber band plugeing 
and the use of puncture bands. 9 illustrations. Con. 
talned In Supplement lio*^. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 





BELTING of Various Styles, ELEVATORS, CONVEYORS, 



COAI. MINING and HANDLING ItlACHINERT. 

The JEFFREY MANUFACTURINC CO., COLUMBUS, O. 

W Send for late Oatalogue "O." 



Branches: Chicaqo-Nsw Ioks. 




THE EDISON HOME PHONOGRAPH 

BUY THE OENUINE. 
Greatly Reduced in Price to 

meet the popular 
demand. A ma- 
chine affording In- 
finite amusement 
for the family cir- 
cle. Equipped | 
with spring or 
clockwork mo- 
tor. Runs 6 "re- 
cords" with single 
winding- It w^ill 
make records and reproduce them. Will also 
shave them. Accurate and mechanically correct. 
Weight complete, 20 lbs. The cheapest of reliable 
talking machines. In oak body box, with half round 
top cover and everything complete. Price^ $30.00. 
Se?Mi for Illustrated, Catalogue "S. A." Edison Mfff. 
Co., Thomas A. Edison, Prop., 112 E. 23d Street, N. Y. 




When you 
need a Re- 
volver for protection, ' 
you want to be sure 
that it won^t go back on you at the 
crhical moment, 

t^~ Descriptive Catalogue. 





SMITH & WESSON, 



14 Stockbrldge St., Springfield. Mass. 




Pi'otecta. Preserves. 
Beautifies. Most sat- 
isfactory because it look? best. Best because It 
lasts longest. 

Pntton^B House Painting Model (20,000 combloa- 
tious) seat postpsid for ten ceots. Book " How to iDOreane 
the Size of Your House with Paint," and a Master Paiat- 
ers TiDtiDg Card for two-cent Etamp. 
JAS. E. PATTON CO., Milwaukee, Wis., C S. A. 



MONITOR 



MARINE 
6AS 



INES 



LAUNCH 



ES ;5 ?.00.°°AMDUPy^ 



MONITOR VAPOR ENGINE «•"> POWER CO. 
GEO.H.GEREt'SrUlliJ^ GRAND RAPIDS, MICH. 

9EN0 4CEIITS IN STAMPS rW LARGE CATALOWIE 



I>evote your evenings and spare titne 

m^^ mmw^^ at home to atttfi'y; we instruct by corres- 

VI llll Y pondence. You cannot afford to accupt tbe 

** ' *#l* ■ propositionof another lawRohool, until you 

I A HI get our liberal offer. Address for particnlArs 

LAW INDIANAPOLIS COLLEQE OP LAW, 

28 Penn Btreet. IXD1AXAPOLI6, IND. 



Buy Telephones I 

THAT ARE GOOD-NOT "CHEAP THINGS." 

The difference in cost is little. We guarantee { 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran- 
tee and instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton St., Chicago. 
Largest Manufacturers of TeUphones 
exclusively in the United States. 




HAND DYNAMO $2.75 

Price with Incandescent Ijamp at- 
tached, 93.50. For schools, young 
experimenters, etc. Weight 7 lbs. Will 
run two 1-candle power lamps. (Jan be 
used as a Medical Battery in cure of 
Rheumatism, Neuralgia, Numbness, 
etc. A practical machine, not a toy. 
Rings Bells on Telephone Circuit 3 
miles long. No danger. A child can 
handle it. Book telling " How to make 
a J^-horse-ppwer Dynamo or Motor," 10c. Catalogue 
Free. BUSIER PUB. CO., Lynn, Mass., BoxB. 

Cbe Scientific JImerican 

PUBLICATIONS FOR 1898. 



The prices of the different publications In the United 
States, Canada, and Mexico are as follows: 

RATES BY MAIL. 

Scientific American (weekly), one year. - - $3.00 
Scientific American Supplement (weekly), one year, 5.00 
Export "Edition of the Scientific American (month- 
ly) in Spanish and English, 3.00 

Building Edition of the Scientific American 
(monthly). --- 2.50 

COMBINED RATES 

in the United States, Canada, and Mexico. 

Scientific American and Supplement. _ . - 7.00 
Scientific American and Building Edition, - . 5.00 
Scientific American, the Supplement, and Building 
Edition, 9.00 

Terms to Foreign Countries. 

The yearly subscription prices of Scientific Atoerican 
publications to foreign countriesare as follow^: 

U. S. Enpliab 
Money. 



Scientific American (weekly), - - - $4.00 
Scientific American Supplement (weekly) 6.00 
Building Edition of the Scientific Amer- 
ican (monthly), 3 00 

Export Edition of the Scientific Amer- 
ican (monthly) In Spanish and English 3.00 
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Combined Rates to Foreign Countrifs. 
Scientific American and Supplement, - 8.50 1 14 11 
Scientific American and Building Edi- 
tion, - -650 169 

Scientific American, Scientific American 

Supplement, and Building Edition, -; 11.00 2 5 2 
t^r Proportionate Rates for Six Months. 
The above rates include postage, which we pay. Re- 
mit by postal ur express money order, or draft to order of 
MUNN Ac CO., 361 Broadway, New York. 
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